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SVIC  NOTES 


Many  analytical  and  exparimental  techniques  are  available  for  solving  shock  and 
vibration  problems;  they  range  from  the  relatively  simple  to  the  highly  sophis- 
ticated. The  question  of  which  type  to  use  often  arises  and  is  frequently  con- 
troversial. 

To  shed  some  light  on  this  issue  let  us  use  mechanical  signature  analysis  as  an 
example.  It  is  a good  example  of  the  range  in  the  complexity  of  techniques  that 
are  available  for  solving  shock  and  vibration  problems.  (Mechanical  signature 
analysis  is  a method  of  determining  the  corxfition  of  a mechanical  system  by 
monitoring  its  vibration  signature.)  The  techniques  and  equipment  range  from 
measuring  the  overall  vibration  level  with  a transducer  arvf  a meter  to  the  use  of 
the  combination  of  a real  time  analyzer  and  mini-computer  to  perform  a frequency 
analysis  ar>d  store  data. 

Many  question  whether  the  use  of  highly  sophisticated  techniques  and  instruments 
is  always  necessary.  There  is  no  one  answer  to  this  question;  it  depends  on  the 
type  of  equipment  that  is  being  monitored  and  the  data  that  are  to  be  collected. 
The  literature  that  has  been  published  on  this  subject  shows  that  both  the  simple 
and  sophisticated  methods  and  equipment  have  been  used  effectively.  However 
cost  effectiveness  is  another  consideration.  A simple  technique  whose  initial  cost 
may  be  low  maty  end  up  being  highly  cost  ineffective  when  it  is  considered  in  terms 
of  the  job  to  be  done. 

The  preceding  example  only  points  out  some  of  the  very  general  considerations 
to  help  one  to  decide  on  the  method(s)  that  should  be  used  to  solve  a shock  and 
vibration  problem.  However  the  decision  may  not  always  be  clear;  frequently 
several  methods  that  are  equally  effective  in  solving  a problem  will  exist.  The 
previously-mentioned  guidelines  can  help,  however  all  techniques  for  doing  a job 
must  be  carefully  considered  to  avoid  overcomplicating  the  problem  or  the  blind 
use  of  overly  sophisticated  methods  when  equally  effective  but  simpler  techniques 
may  be  available. 

R.H.V. 
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Tke  F«tai«:  A ChdiefB  tm4  am  Opportuity 

Recent  spectacular  accidents  - Three  Mile  Island  and  the  O'Hare  OC-10  crash  - 
contain  a message  for  engineers:  the  need  to  be  more  vocal  about  the  consequences 
of  bad  maintenance  and  operational  practices.  Today's  engineer  must  do  more  than 
crunch  numbers,  provide  designs,  and  evaluate  test  data.  A design  seldom  fails  on 
the  drawing  board;  rather,  it  is  the  abuses  a machine  or  structure  is  subjected  to 
after  operational  installation  that  are  faul.  It  should  be  the  responsibility  of  the 
engineer  to  examine  his  design  for  sensitivity  to  such  abuses.  If  the  design  cannot 
be  modified,  management  must  be  made  aware  of  the  situation.  The  design  engineer 
of  today  must  be  familiar  with  field  practices  aryf  aware  of  possible  blunders  - 
including  short  cuts  in  maintenance  arKf/or  operational  processes.  Perhaps  the  two 
recent  accidents  would  not  have  happened  if  such  warnings  had  been  made  and 
heeded.  The  challenge  now  facing  engineers  is  to  vocalize  their  concerns  and  make 
certain  they're  heard. 

The  current  and  anticipated  shortages  of  engineers  provide  an  opportunity  for 
engineers:  those  with  sound  judgment  will  be  heard.  The  typical  retreat  into  engi- 
neering conservatism  and  indecisiveness  that  has  tended  to  give  engineers  a black 
mark  with  management  can  no  longer  be  tolerated.  Rather,  the  engineer  must 
be  realistic  and  cautious  - aware  of  potential  design  flaws  and  slipshod  maintenance 
practices  - and  he  must  therefore  evaluate  more  than  stresses  and  strains  or  design. 
All  of  the  tools  available  must  be  part  of  the  decision-making  process.  Such  effort 
will  open  the  door  to  effective  and  professional  engineering. 


R.LE. 
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RECENT  DEVELOPMENTS  FOR  THE  NONLINEAR  DISTORTION 
OF  NON-DISPERSIVE  ACOUSTIC  WAVES 
Part  II:  Multidimenaional  Systems 

J.H.  Giniberg' 


Abstract  - This  two-part  papar  dascribas  a parturba- 
tion  procadura  for  invastigating  finita  amplituda 
acoustic  wavas  that  dapand  on  mora  than  ona  spatial 
coordinata.  The  discussion  focuses  on  wave  motions 
that  are  non-disparsiva  in  the  linear  approximation, 
in  which  case  ampiituda  dispersion  and  self -refraction 
are  the  primary  mechanisms  for  nonlinear  distortion. 
Part  / covered  planar  wavas  and  the  bask  method. 
In  Part  II  the  results  for  a variety  of  systems  are 
presented,  and  soma  types  of  further  research  are 
suggested. 

CARTESIAN  COORDINATES 

Multidimensional  waves  can  be  classified  according 
to  the  geometry  o1  their  wavefronts  and  rays  in  their 
linear  approximation.  Cartesian  coordinate  waves 
have  wavefronts  and  rays  that  form  an  orthogonal 
set  of  straight  lines  in  the  approximation  of  an 
infinitesimal  disturbance.  Nonlinear  effects  in  two 
systems  of  this  type  have  been  investigated  thus  far. 

In  the  first  system  the  waves  occur  within  a semi- 
infinite half-space  whose  boundary  is  an  elastic  plate 
that  is  subjected  to  an  exciting  forc-e.  Initially,  the 
double  coordinate  straining  approach  described  ear- 
lier (51)  was  employed  which  uses  Lighthill's  tech- 
nique for  the  potential  function,  followed  by  the 
method  of  renormalization  for  the  particle  velocity 
components.  The  excitation  of  the  plate  was  consid- 
ered to  be  harmonic  with  a sinusoidal  spatial  varia- 
tion. Cases  of  resonant  and  nonresonant  excitation 
led  to  slightly  different  results.  The  resonant  response 
has  been  rederived  [52]  using  the  renormalization 
version  of  the  direct  method.  Simultaneously,  this  ap- 
proach was  also  used  [53]  to  study  the  resonant  and 
nonresonant  responses  jointly.  The  results  of  these 


If  an  infinite  elastic  plate  at  z = 0 is  subjected  to  a 
distributed  force  cosfSit  -r  0)sin{NTrx/L),  its  trans- 
verse displacement  w will  have  the  form 

w = eL  cos(nt)sin(Nffx/L)  + 0(6* ),  6 « 1 (9) 

It  was  found  that  the  relationship  between  the 
amplitude  e,  phase  angle  0,  and  frequency  can  be 
established  by  using  linear  acoustic  theory  to  de- 
scribe the  acoustical  loading.  Nonlinear  theory  for 
the  plate  is  necessary  only  in  the  case  of  resonant 
S2  (provided  that  Fg  is  sufficiently  small). 

After  the  structural  response  has  been  evaluated,  the 
nonlinear  acoustic  response  can  be  determined.  Non- 
linearities  in  the  boundary  condition,  which  arise 
because  the  components  of  velocity  of  the  fluid  and 
the  plate  normal  to  the  deformed  surface  of  the 
plate  must  match,  are  insignificant  to  the  analysis. 

The  pressure  signal  p and  component  of  particle 
velocity  v^  normal  to  the  plate  were  found  to  be 
in-phase*  and  are  given  by 


V,  = p 

TLnpo  (10) 

= -6LI2  sin(I2t  - k/3)sin(NTO)-f-0(6* ) 

The  velocity  component  v^  parallel  to  the  plate  was 

V,  = -eLn(— )cos(nt  - kfl)cos(Nffo)  + 0(e* ) (11) 
^ k 

The  coefficient  k in  the  foregoing  is 


studies  are  summarized  as  follows. 


k = KT-) 

'"O 


N*ff*] 


(12) 


^ School  of  Mechanical  Enginaaring,  Purdue  University,  West  Lafayette,  Indiana  47907 
* The  variables  hare  are  the  dimensional  ones,  in  contrast  to  the  notation  in  the  cited  Pafarancas 
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The  toteguiiHj  is  simildr  to  the  results  tor  pidtidi 
Wdves.  the  impvrrtdot  dittereoi.-e  is  thdt  t^o  coordin 
ates  dre  iovulve(.l  in  the  distortion  tihenoinerid  ds 
socidted  with  the  differences  x/L  - a and  //L  - ^ 
This  distortion  can  be  shown  in  several  ways,  typical 
st>dtidl  profiles  along  a line  per^iendicular  to  the  plate 
are  detncteif  in  Tiguie  2 In  adjitlon  to  the  forward 
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Figure  2.  Waveforms  Along  x/L  ■ 0.2/N  Induced 
by  Harmonic  Vibration  of  an  Infinite  Flat  Plate  (53) 
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tilting  of  the  velocity  component  in  the  direction 
of  propagation  (i.e..  v^),  which  was  also  found  for 
a planar  wave,  other  distortion  phenomena  arise. 
There  is  a gradual  growth  of  a second  harmonic  in 
Vf  and  a clipping  of  the  velocity  comportent  per- 
perKficular  to  the  direction  of  a propagation,  i.e..  v^ 

The  physical  explanation  for  these  results  was  found 
(53]  to  lie  in  the  fact  that  equations  (101  and  (11) 
indicate  that,  at  any  instant,  lines  of  constant  a and 
represent  rays  and  wavefronts  of  constant  phase 
information,  ress>ectively  A typical  set  of  such  lines 
IS  shown  in  Figure  3.  The  deflection  of  these  lines 
relative  to  the  corresponding  lines  of  constant  x and 
i IS  fourrd  from  equations  ( 13)  to  be  in  the  direction 
of  the  velocity  component  transverse  to  that  line, 
with  a severity  that  increases  with  increasing  e In 
other  words,  the  wavefronts  and  rays  are  distorted 
by  the  response  they  represent,  thus  there  is  a self 
refraction  (54).  Such  an  effect  was  previously 
predicted  in  qualitatiye  analyses  (17.  TB.  bb.  bb] . It 
is  also  a corollary  of  the  postulate  13b|  that  the 
coordinate  straining  m general  should  have  an  explicit 
dependente  on  the  response  variables  ii>  order  (or 
the  response  to  h^e  an  implicit  functional  form 
in  terms  of  the  physical  coordinates 

The  two-dimensional  wave  motion  in  the  foregoing 
systenx  could  be  cor^svdeved  in  linear  theory  to  be 
a sutieiposition  of  two  sets  of  planar  waves  that 
prcipagate  at  equal  but  optiositely  directed  angles 


Figure  3.  The  Coordinate  Straining  Transformation  Whan  t *■  0 for  the  Waves 
Induced  by  Harmonic  Vibration  of  an  Infinite  Flat  Plate  (531 
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reljtive  to  the  nonndl  to  the  pidte  surface  Such  d 
su[)erpv)sition  has  been  shown  Ib7)  to  be  partially 
valid  tor  the  nonlinear  wave  The  sujniticant  differ 
ence  from  a sufrerposition  of  nonlinear  planar  waves 
of  the  tviH'  given  by  equation  (4|  is  that  the  distor 
tion  of  each  set  of  planar  waves  in  the  plate  problem 
detHTOds  only  on  the  distance  from  the  plate  to  a 
point  on  the  wavefront,  rather  than  on  the  distance 
from  the  eKcitation  to  the  wavefront  of  each  p>ldnar 
wave 

That  the  two  dimensional  wave  is  a combination  of 
planar  waves  was  sui>jested  by  the  result  |b31  that 
the  shivks  (le  , vertical  taniiencies)  formed  along  a 
si'ries  of  straight  lines,  as  shown  in  Figure  3 These 
straight  lines  were  shown  (b71  to  be  parallel  to  the 
wavefronts  of  the  two  sets  of  equivalent  planar  waves 

Multi  harmonic  excitations  of  an  infinite  flat  plate 
bounding  a fluid  h.ive  b»vn  investigatf“d  lb8) . The 
results  are  wntamed  within  thosi’  for  the  second 
system  featuring  Cartesian  csrordinates  hard  walled 
ducts  With  a rectanijular  cross  ssvtion 

A duct  with  a non  rectangular  cross  srrction,  as  well 
as  any  duct  h.iving  aixiustically  treated  walls,  is 
diSfiersive  in  general  I he  effects  of  nonlinearity  on 
dist'ersive  waves  in  ducts  have  been  investigated 
Ib9b2|  for  st’veral  inrometries.  as  well  as  for  a 
variety  of  fluid  theories,  eg  . consideration  of  visws- 
itv.  boundary  layers  Thesi’ invesfig<itions  determineil 
the  amplitude  dependence  in  the  dispersion  relation 
ship  between  phase  si'txxf  and  frequency.  One  study 
1621  also  considered  the  multi  harmonic  phenome- 
non of  beats  in  an  investigation  of  group  velocity 

The  situation  m the  aforementiontid  studies  is  con- 
trasted by  that  for  rectangular  hard  wallesi  ducts, 
which  feature  both  dispersive  and  non-dist>ersive 
effects  These  effects  are  manifested  in  a linearized 
analysis  by  the  fact  that  the  spmf  with  which  waves 
propaijate  along  the  axis  of  the  duct  depends  only 
on  the  ratio  of  transverse  to  axial  wavelengths.  Thus, 
all  harmonics  for  which  this  ratio  is  identical  propa- 
gate as  a group  without  disf’ersion. 

The  first  investigation  [631  of  nonlinear  effects  in 
this  problem  was  formulattxf  in  terms  of  equation 
(2)  for  the  potential  function.  The  analytical  pro- 
cedure entailed  the  method  of  multiple  scales  for 
the  description  of  the  dependencxr  of  the  responsr’ 


on  the  axial  coordinate.  The  dependence  on  the 
transverse  coordinate  was  described  by  two  Founei 
series,  one  to  describe  the  various  harmonics  anu  the 
other  to  account  for  nonlinear  effects  The  analysis 
was  incomplete  because  the  nonlinear  ordinal v 
differential  equations  for  the  modal  amplitudes  in 
the  Fourier  s»’ries  were  solved  by  numerical  methods, 
without  any  accompanying  consideration  of  the  cxir 
respionding  particle  velocity  and  pressure  res()onses 

A similar  problem  was  solved  [64]  by  utilizing  trie 
renoriTialization  version  of  the  direct  method  de 
scribeif  earlier  The  specific  system  investigated  [64] 
was  a semi  infinite  duct  (0  < z < “>)  with  rigid  ha  d 
walls  at  x/L  • 0 and  x/L  = 1 . The  duct  was  subjected 
to  a disturbance  at  z • 0 having  a temporal  I'eiiod 
of  2it,'S2  and  an  arbitrary  dependena*  on  x.  Umfoini 
ly  accurate  expressions  for  the  particle  velocity  and 
pressure  are  obtained  by  introducing  an  infinite 
number  of  cxiordmale  straining  transformations  in- 
volving both  the  axial  and  transverse  coordinates 

The  response  of  this  system  consisted  of  various 
groups  of  waves.  One  group  of  planar  harmonics 
propagates  according  to  equation  (4I.  An  infinite 
number  of  two dimen'-.-mal  groups  also  occxir,  each 
of  which  IS  a summation  of  all  harmonics  of  the  type 
given  by  equations  ( TO)  and  ( T T ) which  have  the  same 
t'hasi"  spmf  The  ccxyrdinate  straining  for  each  group 
was  esst'ntially  as  given  m equations  (T3I.  The  signifi 
cant  difference  from  equations  (T3)  is  that  the  ccxjr 
dinate  straining  tor  each  group  depended  only  on  the 
cvmtribution  of  that  group  to  the  total  rest'onsr'  The 
final  ixtntribution  to  the  response  was  a non-propa 
gating  group  of  waves  which  originate  from  excita 
tions  that  are  below  certain  cut-off  frequencies. 
This  group  decays  exponentially  with  increasing  dis 
tance  from  the  excitation,  and  nonlinear  effects  are 
not  important  for  it. 

It  was  proven  that  the  various  groups  cximbine  in 
a simple  superposition  in  a first  approximation  cif 
the  nonlinear  effects  Although  there  might  be  non- 
linear effects  in  the  dispersion  relation  for  the  phasr' 
speed  of  the  various  groups,  such  effects  will  be 
found  cinly  in  higher  order,  and  therefore  less  sig 
nificant.  approximations. 

The  responses  in  Figures  4 and  5 are  those  of  the 
transversi’ly  symmetric  group  having  the  lariiest  axial 
and  transversi'  wavelengths.  The  excitation  leading 
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Figure  4.  Axial  Waveforms  Along  x/L  ~ 3/8  Irsduced 
by  Fundamental  and  First  Overtone  Excitation 
of  a Duct  [64j 


Figure  S.  Temporal  Response  at  z/L  " 7 Induced 
by  Fundamental  and  First  Overtone  Excitation 
of  a Duct  [64| 


to  these  diagrams  would,  in  a linear  analysis,  excite 
the  second  harmonic  overtone  of  this  group  to 
20  percent  of  the  amplitude  of  the  fundamental 
mode,  no  other  harmon>cs  would  be  excited.  Figure 
4 shows  a tvpical  set  of  axial  profiles.  Figure  5 is 
a typical  temporal  response  at  a fixed  location. 
The  distortion  of  the  waveforms  in  the  case  of  multi- 
harmonic excitations  resembles  that  for  monochro- 
matic (i.e.,  single  frequency)  excitation.  (The  mono- 
chromatic response  has  been  shown  (64|  to  be 
identical  to  the  response  in  the  infinite  plate  system 
discussed  earlier.)  Despite  the  similarities,  the  multi- 
harmonic excitation  also  introduces  new  phenomena 


because  the  waveforms  of  that  case  are  sometimes 
snK>uthei  than  those  of  the  monochromatic  wave. 
The  siTioother  waveform  results  from  the  fact  that 
the  harmonics  generated  by  the  excitation  can  cancel, 
rather  than  reinforce,  the  harmonics  generated  by 
self  refraction  of  a monochromatic  wave.  Thus  it 
might  be  possible  to  suppress  objectionable  tunes  in 
ducts  by  exciting  harmonics.  Such  noise  control 
in  planar  waves  has  been  explored  16b  7 1 ] . 


CUKVILINEAK  COOKUINATCS 

Systems  whose  boundaries  are  curved  lead  naturally 
to  formulations  of  the  spatial  dependence  of  the 
wave  motion  in  terms  of  the  corresponding  set 
of  curvilinear  coordinates.  The  first  studies  of  such 
systems  involved  uniform  c'ylindncal  arid  spherical 
waves.  Such  waves  arise  when  cylinders  or  spheres 
execute  a breathing-mode  type  of  vibration,  the 
transverse  displacement  is  the  same  from  point  to 
point  on  the  curved  bourtdary.  The  waves  that 
result  are  one-dimensional  because  all  points  in  the 
fluid  at  a specific  distance  from  the  vibrating  surface 
have  the  identical  response. 


One  analysis  129)  began  with  a nonlinear  equa- 
tion for  the  pressure  that  was  based  on  the  far-field 
(i.e.,  large  distance  from  the  boundary)  approxima- 
tion that  pressure  is  proportional  to  particle  velocity. 
The  particle  velocity  was  normalized  to  account  for 
spreading  of  the  wave  relative  to  a planar  wave,  and 
the  length  scale  was  redefined  to  transform  the  equa- 
tions for  finite  amplitude  uniform  cylindrical  and 
spherical  waves  in  the  far-field  to  the  one  solved  by 
Earnshaw  for  planar  waves.  An  in-phase  relationship 
between  particle  velocity  and  pressure,  which  is 
characteristic  of  the  far-field  [21 , has  also  been  em- 
ployed 128)  to  derive  versions  of  Burger's  equation 
for  uniform  cylindrical  and  spherical  waves.  This  per- 
mits study  of  the  effects  of  dissipation. 

Nonuniform  spherical  waves  were  Investigated  (54- 
56.  72,  73)  by  using  far-field  approximations:  non- 
linear differential  equations  were  obtained  for  pres- 
sure, density,  or  radial  velocity.  The  restriction  to 
the  far-field  inherently  led  to  the  additional  assump- 
tion that  the  wave  varied  much  more  slowly  in  the 
transverse  direction  than  in  the  radial  direction.  This 
made  it  possible  in  each  analysis  to  separate  the 
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ovdluaiion  o1  The  radial  phase  velocity  horti  the 
evaluation  ot  the  dependence  ot  the  response  on  the 
transverse  position  In  other  words,  these  analyses 
were  essentially  one-dirnensional.  a lurther  limita 
tion  IS  that  only  the  pressure  response  was  derived, 
thus  iniplyinij  that  the  particle  velocity  comiionents. 
particularly  the  transverse  o le.  are  not  significant 

The  obvious  difficulty  with  any  analysis  that  is 
founded  on  a far  field  approximation  is  the  question 
of  where  the  far  field  begins.  Nor  does  the  analysis 
address  the  imtxirtance  of  the  effects  of  nonlinearity 
for  the  near  field  rest>onse  These  problems  have 
been  studied  174,  7bl  The  renormalization  version 
of  the  direct  method  described  earlier  was  used  to 
study  the  finite  amplitude  waves  induced  by  the 
vibration  of  an  infinitely  long  cylinder  of  radius  R 
whose  transverse  dis(’lacement  is  given  by 

w“  - Re  cos(S2t)cos(ntf  )cos(Tx/LI.  e « 1 (14) 

The  frequerrey  Si.  circumferential  wave  number  n, 
and  axial  half  wavelength  L are  specified  parame- 
ters The  two-dimensional  case  L = (74]  must  be 

investigated  separately  from  the  three-dimensional 
one  of  finite  L 175) 

The  lineari/ed  waves  in  either  case  resulting  from 
equation  (14)  would  feature  the  Bessel  functions  of 
the  first  and  second  kind  of  order  n.  Quadratic 
products  of  these  functions  would  occur  in  the  non- 
homogeneous  term  of  the  linear  wave  equation 
governing  the  second  perturbation  for  the  poten- 
tial function  The  difficulty  of  finding  the  corre- 
sponding particular  solution  was  circumvented  by 
resorting  to  the  concept  of  inner  and  outer  pertur 
bation  expansions. 

The  inner  and  outer  regions  were  chosen  as  the 
near-  and  far-fields  because  the  linear  wave  at  large 
radial  distances  r behaves  as  a sinusoidal  propa- 
gating wave  whose  amplitude  decays  as  r'^*.  Outer 
expansions  were  obtained  for  the  particle  velocity 
and  pressure.  Uniform  accuracy  of  those  expansions 
required  the  introduction  of  a coordinate  straining 
transformation  for  some  of  the  spatial  coordinates. 

At  that  point,  only  the  behavior  of  the  response  in 
the  outer  region  had  been  obtained.  The  matching 
of  the  responses  in  the  inner  and  outer  regions  was 
achieved  by  satisfying  criteria  drawn  from  two 


separate  physical  arguments.  Firsi,  the  distoitionai 
effects  associated  with  a lack  of  dispersion  in  a wave 
generally  accumulate  as  the  wave  propagates  The 
response  in  the  near  field  should,  at  least  to  a h'st 
order,  be  the  same  as  that  predicted  by  linear  theoiy. 

The  second  condition  required  for  matching  was 
drawn  from  earlier  work  on  waves  in  Cartesian 
coordinates,  as  well  as  from  qualitative  analyses 
(17,  181 . Specifically,  the  coordinate  straining  trans- 
formation had  to  exhibit  self-refraction.  This  means 
that  the  dependent  variables  of  paiticle  velocity 
and/or  pressure  were  required  to  appear  explicitly 
in  the  transformation.  The  self -refractive  behavior 
and  the  progressive  growth  of  the  distortional  phe- 
nomena were  already  evidenced  in  the  outer  expan 
sion.  Hence,  both  arguments  were  assumptions  that 
trends  established  in  the  outer  region  are  not  unique 
to  that  region. 

The  waves  resulting  from  two-  and  three-dimensional 
vibration  of  the  cylinder  had  similar  functional  formr 
in  terms  of  the  strained  coordinates.  With  the  radial, 
circumferential,  and  axial  components  of  particle 
velocity  denoted  as  Rilv^,  RJlvg,  and  RSlv^,  respec- 
tively, and  the  gage  pressure  denoted  asPoH+p),  it 
was  found  that 

p = -7(Rn/cQ)’  eA|  [Jf,(^o)cos(nt  - ) 

Y^(#zalsin(nt  - A| )!  cos(nfl)cos(frRt?.'L) 

Vf  = peAi  (Jr,'(Malsin(nt  - A, ) 

- Yj,'(po)cos(Ot  -A|  )1  cos(n0)cos(nRTj/L) 

'^Q=  -neA,(R/r|(JnOia)sin(Slt- A,  1 (15) 

- Y^(pa)cos(Ilt  - Ai  )1  sin(nfl)cos(nRT}/L) 

v^  » - (R/L)cAi  (J^lizalsinint  - Ai ) 

- Yj^(pa)cos(nt  - All! cos(n8)sin(iTRtj/L) 

The  Bessel  functions  of  the  first  and  second  kind  of 
order  n are  denoted  as  am.  Y^;  the  derivatives 
of  these  functions  with  respect  to  their  arguments 
are  denoted  by  primes.  The  radial  wave  number 
H.  the  amplitude  Ai,  and  phase  angle  Aj  are  the 
same  as  those  predicted  by  linear  theory  for  the 
excitation  given  by  equation  (14). 


M-  ItHil/Col'  - (fH/D'lH 

A,  - n-*i)ilJn  iM)l’  ♦ lVn  (ii))M 06) 

A,  • vX)s''l/iA,  Jn  (l<)l  sin"'l>iA,  Y^  jo)) 

rh«  pdra"<eter$  a aita  ij  are  straint\l  aH^rdmates 
which  ate  rei'lacwJ  in  linvar  the>.)rv  by  the  nondimen 
sional  failial  and  axial  dislancett  riH.  aiKl  x/H,  respec 
lively  rtie  nonlinear  transtorniations  lor  these 
sttdiiHxl  tXKjrdinates  in  the  three-dimensional  case 
were 

r 1 5 

p * a ♦ (a  - 1)(Vf/Cy) 

X r 

^ ♦ ~0  ♦ I)(HiJ.CQ)*(L'»H)*  (a  1)(v^/Cy/i) 

In  the  two  dimensional  case,  where  there  is  no  axial 
variation  in  the  vibration  ot  the  cylindrical  boundary , 
t)»>  tunctional  dt“i>endence  on  x disai'pears  and 
v^  - 0.  as  IS  evidenced  by  setting  R/L  « 0 in  egua- 
tioiis  051  Indeed,  it  might  seem  that  the  two- 
dimensional  case  could  be  obtained  from  the  three- 
dimensional  results  by  taking  the  limit  R'L  * 0 in 
each  relation  However,  a significant  result  of  the 
sei'arate  analyses  of  the  two  situations  was  that  such 
a fiypothesis  is  incorrect  The  reason  is  that  the 
transformation  between  r and  a in  the  two-dimen 
sional  case,  R/L  = o.  does  not  contain  the  1/2  factor 
present  in  the  first  of  equations  (17)  for  R/L  ^ 0 
The  distortional  phenomena  associated  with  the 
difference  r - a are  thus  stronger  for  the  two-dimen- 
sional wave  than  for  the  threedimensional  one  in 
which  L IS  large  but  finite  This  atrparent  anomaly 
was  resolved  (75)  by  showing  that  certain  wave 
modes  which  do  not  receive  significant  excitation 
through  nonlinear  coupling  when  L is  finite  coalesce 
when  R/L  = 0 with  modes  that  are  always  excited. 

Equations  (15)  indicate  that,  at  any  instant,  the 
surfaces  of  constant  a are  the  wavefronts  of  con 
slant  phase,  the  lines  of  constant  rj  and  B are  the 
corresponding  rays.  The  self-refraction  phenomenon 
exhibited  by  equations  (17)  is  thus  one  in  which  the 
wavefronts  and  rays  are  distorted  in  the  direction 
of  the  velocity  component  transverse  to  these  sur- 
faces and  lines.  This  is  the  type  of  self-refraction 
found  in  the  Cartesian  waves  discussed  earlier.  How- 
ever, note  that  the  circumferential  velocity  vj  plays 
no  role  in  the  self-refraction.  This  seems  to  be  a con- 
sequence of  the  fact  that,  as  the  radial  distance  r 


increases,  v^  decays  much  more  rapidly  than  eltfier 
Vf  or  v^.  Note  also  that  in  the  twodimensional  case 
v^  — 0.  the  distortion  phenomena  thus  reduce  to  a 
onedimensional  situation  involving  only  r and  v^ 
This  IS  the  analog  for  c'ylindrical  waves  of  the  result 
(54]  tor  spherical  waves. 

A typical  set  of  radial  profiles  in  the  twodimensional 
case  are  shown  in  Figure  6,  which  also  shows  the 
pressure  response  obtained  when  certain  approxi 
mations  for  the  far  field  (54,  72)  are  applied  to 
the  cylindrical  geometry.  An  analytical  comparison 
of  the  two  predictions,  as  well  as  several  examples, 
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Figure  6.  Radial  Wavaforrrtt  Along  9 - ir/4  n 
Induced  by  Two-Oimtntional  Vibration 
of  a Cylinder  [74] 
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indicated  that  far  tield  approximations  lose  validity 
as  the  frequency  Si  decreases  or  the  circumferential 
Mave  number  n increases. 

Figure  7 is  a set  of  radial  profiles  in  a threedimen- 
sional  case  The  growth  of  a harmonic  overtone  in 
the  radial  direction,  which  is  the  direction  in  which 
the  wave  propagates,  accompanied  by  clipping  in 
the  profiles  of  the  velocity  component*’  perpendicular 
to  the  direction  of  propagation,  are  the  ■■•aw  feature 
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Figure  7.  Radial  Waveforms  Along 
0 « ir/4  n x/L  » 3R/16L  Induced  by 
Three-dimensiortal  Vibration  of  a Cylinder  [75] 

of  the  three-dimensional  response.  This  type  of 
distortion  is  characteristic  of  the  self-refraction  of 
rays,  as  it  was  for  the  Cartesian  coordinate  waves 


in  Figure  2 Such  distortion  does  riot  arise  in  the 
two  dimensional  case  because  the  self-refraction 
of  the  rays  detiends  on  v^.  which  vanishes  when 
R/L-0. 

The  two-dimensional  response  resulting  from  vibra- 
tion of  the  cylinder  in  a single  mode  174]  was  ex- 
tended (76)  to  cases  in  which  the  cylinder  vibrates 
with  several  circumferential  modes.  All  of  the  cor- 
responding wave  modes  had  the  same  radial  phase 
velocity,  independent  of  their  temporal  fiequency 
and  circumferential  wave  number.  The  radial  coor- 
dinate r in  the  functional  form  for  all  wave  modes 
was  replaced  by  the  same  strained  coordinate.  The 
transformation  for  this  coordinate  was  the  same  as 
before  (74)  for  a single  harmonic,  the  velocity  v^  in 
the  transformation  was  the  sum  of  the  contributions 
of  all  harmonics.  In  other  words  the  harmonics  in 
the  two-dimensional  vibration  of  a cylinder  generate 
a single  group  of  non-dispersive  waves,  whose  dis- 
tortion is  determined  by  the  total  response. 

These  results  (761  and  comparisons  with  the  multi- 
harmonic effects  in  a duct  (64)  and  the  mono- 
chromatic waves  from  a plate  (531  make  it  possible 
to  conjecture  about  the  response  resulting  from  a 
three-dimensional,  multi-harmonic  vibration  of  a 
cylinder.  Although  the  analysis  has  not  yet  been 
performed,  it  is  likely  that  the  response  will  resemble 
that  in  the  duct,  in  which  there  is  a superposition  of 
separate  non-dispersive  groups.  One  such  group  for 
the  cylinder  would  be  the  two-dimensional  one  [7u] . 
According  to  this  hypothesis  the  distortion  of  each 
non-dispersive  group  will  depend  only  on  the  con- 
tribution of  that  group  to  the  overall  response. 

FUTURE  WORK 

The  profiles  in  Figures  2-7  have  been  terminated  at 
the  site  of  shock  formation.  Presumably,  the  analy- 
tical results  can  be  extended  into  the  shock  region 
by  employing  weak-shock  theory  to  cross  the  dis- 
continuities. A different  analysis  of  shocks,  which 
utilizes  Fourier  series,  has  been  presented  (29) , but 
the  extension  of  that  method  to  multidimensional 
phenomena  has  not  been  developed  so  far. 

The  role  of  viscosity  requires  further  investigation, 
particularly  as  it  pertains  to  the  formation  of  shocks. 
As  discussed  earlier,  the  primary  tool  in  such  studies 
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HdS  txjen  Hurgor's  ugudtion  It  might  bt*  possible  to 
Jevelop  an  alternative  formulation,  parallel  to  the 
Jirect  method  presented  here,  by  adding  an  addi 
tional  hnear  term  to  equation  (21  for  the  potential 
function  the  term  would  account  for  the  effects 
of  shear  stress  The  effects  of  heat  conduction,  which 
may  be  as  significant  as  viscosity  for  sound  waves, 
could  be  accounted  for  by  simultaneously  satisfying 
another  differential  equation  (probably  linear)  for 
the  teiiH'erature  These  matters  have  been  discussed 
H.  7;i 

Progress  in  the  practical  apt'lication  of  nonlinear 
acuustics  reciuires  further  study  of  the  ways  m which 
waves  distort  as  they  interact  tach  of  the  systems 
discussed  above  was  infinite  m extent,  there  was 
thus  no  reflection  of  ra<1iating  waves.  When  these 
waves  are  incident  on  another  boundary,  however, 
they  will  interact  with  their  reflection  (78l  Planar 
wave  solutions  have  been  earned  out  tor  the  problem 
of  resonant  excitation  of  a finite  colunm  of  gas 
i7,  10  16,  79  861  This  system  exhibits  a traveling 
shock  wave,  as  opposed  to  a smooth  standing  wave, 
vhen  excited  resonantly  Such  behavior  has  already 
oeen  shown  to  occur  in  rectantjular  enclosures  [861 
Further  study  of  the  interaction  mechanism  will 
provide  valuable  knowledge  of  the  transient  phe 
iioinena.  particularly  of  the  way  in  which  shocks 
evolve.  The  means  whereby  the  direct  method  can 
be  applirtd  to  this  problem  with  the  aid  of  Laplace 
transform  techniques  has  brx?n  addressed  187) 

Interacting  waves  also  occur  when  there  are  two 
sources  (88-941  The  parametric  acoustic  array 
[95104),  in  which  two  high  intensity,  high  fre 
quenev  beams  are  used  to  generate  a wave  at  the 
differena:  frequency,  is  an  important  application 
to  sonar  systems  of  the  effects  of  nonlinearity.  The 
foregoing  investigations  have  treated  the  region 
of  nonlinear  interaction,  as  well  as  the  sound  field 
scattered  from  the  region  of  interaction.  A feature 
shared  by  these  studies  is  that  they  ignored  the 
distortional  effects  arising  from  a lack  of  dispersion 
in  the  wave,  on  the  grounds  that  the  difference 
signal  is  generally  weak.  However,  such  a simplifica- 
tion IS  sust>ect  in  the  regions  where  the  primary  sig- 
nals form  a shock  [54,  94) 

As  has  been  demonstrated  [57) , the  waves  radiating 
from  a flat  plate  [52,  53)  are  equivalent  to  two 
interacting  planar  wayes.  Similarly,  the  waves  in  ^ucts 


[64)  can  also  be  described  in  terms  of  planar  waves 
that  reflect  from  the  walls  of  the  duct.  It  therefore 
seems  likely  that  the  direct  method  described  in  this 
paper  can  be  employed  to  investigate  rriore  general 
systems  of  interacting  finite  amplitude  wa'/es 
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LITERATURE  REVIEW! 


The  monthly  Literature  Review,  a subjective  critique  and  summary  of  the  litera- 
ture, consists  of  two  to  four  review  articles  each  month,  3,000  to  4,000  words  in 
length.  The  purpose  of  this  section  is  to  present  a "digest"  of  literature  over  a 
period  of  three  years.  Planned  by  the  Technical  Editor,  this  section  provides  the 
DIGEST  reader  with  up-to-date  insights  into  current  technology  in  more  than 
150  topic  areas  Review  articles  include  technical  information  from  articles,  reports, 
and  unpublished  proceedings.  Each  article  also  contains  a minor  tutorial  of  the 
technical  area  under  discussion,  a survey  and  evaluation  of  the  new  literature,  and 
recommendations.  Review  articles  are  written  by  experts  in  the  shock  and  vibration 
field. 

This  issue  of  the  DIGEST  contains  review  articles  on  the  low  wavenumber  content 
of  TBL  pressure  fields,  artd  nonstationary  and  nonlinear  vibration  analysis. 

Dr.  L.D.  Pope  of  Bolt  Beranek  and  Newman,  Inc.  has  written  an  update  of  a pre- 
viously published  article.  This  article  summarises  results  of  measurements  directed 
at  the  low  wavenumber  component  of  turbulent  boundary  layer  (TBL)  pressure 
fluctuations  for  the  case  of  low  subsonic  flow. 

Dr.  B.N.  Agrawal  of  COMSAT  Laboratories  and  Dr.  R.M.  Evan-lwanowski  of 
Syracuse  University  have  written  a review  of  experiments  that  have  been  used 
to  verify  analyses  for  combination  and  internal  resonances.  Recent  work  on  non- 
stationary and  nonlinear  vibrations  in  multiple-dagree-of-freedom  systems  is  also 
described. 


UPDATE  ON  THE  LOW  WAVENUMBER  CONTENT  OF  TBL  PRESSURE  FIELDS 


L.D.  Pope' 


Abstract  - This  review  article  summarizes  results  of 
measurements  directed  at  the  low  wavenumber  corn- 
portent  of  turbulent  boundary  layer  (TBL)  pressure 
fluctuations  for  the  case  of  low  subsonic  flow. 
Knowledge  of  the  low  wavenumber  content  is  re- 
quired to  predict  marine-structure  response  to  TBL 
pressure  fields. 

In  a previous  review'  various  measurement  schemes 
were  discussed,  and  results  of  initial  measurement 
programs  were  presented.  Three  basic  techniques 
were  identified  as  useful  for  measuring  the  low 
wavenumber  component:  large  transducers,  wave- 
vector  filtering  with  phased  arrays,  and  wave-vector 
(spatial)  filtering  with  plates  (or  membranes). 

The  first  two  techniques  were  discussed  in  the  origi- 
nal review  and  will  not  be  considered  again.  Results 
of  early  measurements  made  using  those  two  methods 
were  presented  at  that  time. 

Results  available  since  the  original  review  are  pre- 
sented in  this  article  [4-6] . Efforts  in  this  field  con- 
tinue because  the  low  wavenumber  component  is 
difficult  to  measure,  and  various  investigators  obtain 
different  answers  for  the  low  wavenumber  content 
of  the  pressure  spectrum.  The  range  of  measure- 
ments is  more  than  20  dB.  Because  each  new  experi- 
ment provides  additional  data  to  be  plotted  upon 
existing  measurements,  the  more  recent  data  should 
settle  into  a narrower  range.  This  is  occurring,  but 
in  a rather  weak  sense.  An  individual  interested  in 
using  the  present  data  for  response  predictions  will 
have  to  select  the  test  results  that  seem  most  ap- 
propriate for  his  application. 

NEW  MICROPHONE  ARRAY  RESULTS 

The  measurements  by  Farabee  and  Gcib  [4]  utilized 
a microphone  array  and  were  similar  to  the  measure- 


ments by  Blake  and  Chase  [2] , except  that  a wind 
tunnel  specifically  designed  to  have  very  low  back- 
ground noise  levels  was  used.  The  array  consisted 
of  six  microphones  (Blake  and  Chase  used  four 
microphones),  and  a wider  range  of  experimental 
parameters  was  investigated  over  a narrower  wave- 
number  band.  In  the  range  of  Strouhal  number 
S (=  w6*/Uoo)  from  about  S = 10  to  40,  Farabee  and 
Geib  obtained  an  empirical  fit  for  the  data  in  the 
form 

0(w),^^U^q'5*' =2x  10■»S■^  (1) 

where  is  the  low  wavenumber  component 

(6*  is  the  boundary  layer  displacement  thickness, 
q the  free  stream  dynamic  pressure). 

The  data  that  Farabee  and  Geib  reported  [4]  were 
obtained  for  flow  over  a smooth  boundary.  A more 
extensive  set  of  data  was  later  obtained  for  both 
smooth  and  rough  boundaries'.  For  the  smooth 
wall,  the  best  empirical  fit  in  the  range  S = 3 to  30 
was 

0(w),^^U^q'6*'  = 2.18  X (2) 

The  results  given  by  equations  (1)  and  (2)  differ  by 
about  2 to  5 dB  over  the  range  S = 10  to  30.  For  an 
intermediately  rough  wall  (No.  40  Grit) 

0(w),^^U,„/q»6*’  = 5.87  x 10 “’S"*-**  (3) 

For  a fully  rough  wall  (gravel  and  barnacle) 

«{w),j^U^q'6*»  =8.34x  lO-’S"****  (4) 


* Supervisory  Consultant,  Bolt  Berenek  end  Newman.  Ine..  Cenoge  Perk.  Cellfomie  31303 
^Shock  end  Vibration  DIgett,  B 13)  11978) 

^91tt  meeting,  Aeouttkel  Society  ofAmerlee  11976) 
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USE  OF  A PLATE  OR  MEMBRANE 
AS  A SPATIAL  FILTER 


The  principles  of  direct  response  meaaureinent  are 
summarized  below. 

The  velocity  response  spectra  of  a plate  (or  a mem- 
brane) excited  by  a turbulent  boundary  layer  pressure 
field  are  approximately  given  by  the  expression 

15) 

• ^ iz^ 

mn  l^mn'***'l  -oo 


where  ^(k,  cj)  is  the  wavenumber-frequency  spec- 
trum of  the  exciting  pressure  field  and  S^f^lk)  is 
a filter  function.  The  mode  shapes  and  frequency- 
dependent  impedances  are,  respectively 

Xmn<S>“Xm<’‘‘>Xn<>'s) 


ISmn<l£>l* 

s 3 

4kmkn  (1  - (-  1)"’co$  k,  L,  J [1  - (-  1)"cos  k,  L,1 
(kj-k^)*  Ikj-k*)*  • 

The  low  wavenumber  region  is  that  region  for  which 
k • V k|  + kj  lies  somewhat  above  the  acoustic 
wavenumber  ko  and  well  below  the  hydrodynamic 
wavenumber  k^  « cu/U^..  is  the  conveaion  veloc- 
ity “ 0.6U^.  The  filter  function  S^^fk)  samples 
0p(k,  cu)  in  the  low  wavenumber  region  for  the 
case  of  slow  flow;  that  is,  near  k « k^^^  « ^ k^  +k^. 
In  order  for  the  plate  (or  membrane)  to  be  useful 
for  measuring  the  low  wavenumber  component,  the 
modes  of  the  plate  (or  membrane)  are  selected  such 
that  they  are  sufficiently  separated  in  frequency 
to  allow  determination  of  the  response  of  a single 
mode;  i.e.,  at  its  resonance  frequency 


^(*,  Wfnnl 


Xmn 


|Z(«mn)l 


"mn 

where  m is  the  surface  density  of  the  plate  (or 
membrane)  which  is  taken  to  be  rectangular  with 
dimensions  L|  x L3;  L|  is  parallel  to  the  direction 
of  fiow 

The  filter  function  is 

ISmn<yi*“|S^lk,)|»  |S„(k,)|» 


After  the  wavenumber-frequency  spectrum  is  as- 
sumed to  be  reasonably  flat  in  the  low  wavenumber 
region,  the  following  approximation  can  be  used: 

ISfrin^yi*  2 ^®^ki+kpf,) +6(ki-kfy,)l 

+ )rL,6(k,)6fni|  • I6(k,  + k^) 

+ 6(k,-kn,)l(1-6nil  +nL,6(k,)6ni| 

where  6(kj)  is  the  Dirac  delta  function  and  is 
the  Kronecker  delta  function. 


Sm(k.)-  //X,„(x.)e"'‘'‘'dx, 


Martin  and  Leehey  [5]  used  a membrane  whose  di- 
mensions were  such  that  the  modes  m > 1 and  n » 1 
were  used  to  obtain  data.  For  their  case 


Vks)-  / Xn(xj)e“'*’‘’dxj  (8) 

which,  for  a simply-supported  plate  (or  a membrane) 
with  XmnW  * k„,xi  sin  k^xj,  becomes 


ISmn(ii)l* 

I 

»r*  Li  L3 

— (6(k,  -t-k^)  +6(k|  - k^)16(k3) 


Equation  (10)  yields 


^(X, 

(12) 

e*  L|  Lj 


The  low  wavenumber  components  at  (-En^,  0)  and 
(k^.  O)  are  not  separable  The  sum  of  the  two  is, 
by  definition,  s ♦(<*>mn*'‘mn"  giving 


♦(wlkr 


2^(x,Wp,,p)|Zpp,p(u>pr,p)| 

ai  -II 

»’L,L,Xmn<&> 


L|L, 

8»’ 


(m««jmn*)mni 

Xmn 


(13) 

‘*'mn^ 


This  expression  is  the  basis  for  the  measurements 
by  Martin  and  Leehey  (5) . The  surface  mass  density 
m must  be  incremented  by  the  fluid  virtual  mass, 
and  the  loss  factor  must  include  radiation 

damping  Both  can  be  determined  by  analysis  17] 
or  measured  experimentally  (5] . 


ponent  present  may  not  be  independent  of  thu 
means  of  generation  of  the  turbulent  boundary 
layer. 


Until  all  of  the  different  measurement  techniguos 
can  be  shown  to  give  the  same  result  in  a quiet 
(open-jotl  wind  tunnel,  confusion  will  continue. 
And  until  further  results  are  available,  the  data  of 
Martin  and  Leehey  (5)  and  Farabee  and  Geib  (4) 
can  be  used  as  an  upper  bound. 
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RESULTS  OF  MEASUREMENTS 

Martin  and  Leehey  (5)  used  a membrane  and  for 
the  range  S » 1 to  2.5  found 

♦(w)krU»/q’6**  - 1.36X  IQ-’S'*-**  (14) 

Jameson  [6]  used  a clamped  plate  and  from  S ■ 0.4 
to  3.5  got  the  result 

0lw)^rU^q’6**  - 1.58x  10''®S-*-**  (15) 

In  both  experiments  special  care  was  taken  to  ensure 
that  background  noise  levels  were  sufficiently  sup- 
pressed to  preclude  significant  acoustic  response.  As 
can  be  seen  in  the  figure,  a 10  dB  difference  e;'ists 
between  the  two  experiments.  The  nature  of  this 
discrepancy  is  unknown:  see  (5)  for  a discussion. 
Jameson's  measurements  have  consistently  been 
lower  than  those  of  other  investigators.  His  data 
lead  one  to  suspect  that  the  low  wavenumber  com- 


I want  to  thank  Ellsworth  Geib,  Jr.  and  Paul  Jameson 
for  their  comments  and  inputs.  I also  want  to  credit 
Nate  Martin  with  the  suggestion  that  there  is  a rnxid 
to  measure  the  low  wavenumber  component  with  all 
the  various  instrumentation  available  in  the  same 
wind  tunnel  to  define  better  the  influence  of  the  test 
facility  on  results. 
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NOINSTATION ARY  A!^l>  AONUNKAR  VIIIRATIO.N  ANALYSIS' 


K..\.  \|[raMial'  simI  K.M.  Kvu-lwanoMdki’ 


Abstract  This  papar  is  a raviaw  of  axpamnents 
that  ha^  baan  usad  to  trarify  aoa/ysas  for  co/nbina 
tiort  attd  mtamaf  raaoimx-as.  ftacaot  vrork  on  non- 
stationary  and  nonhnaar  vibrations  in  multipla- 
dagraa-ot  traadom  systams  is  also  dascnbad. 

A pff»VKHiS  1 1)  .1  ijtmt'fjl  .isymptotic 

riH'thiHl  witfi  .H'plii. Jtions  to  I'onstdtioiijry  vibrd 
tion  do.ilysis  in  st'.Ki\f.ttt  vibration  ti'sting  Ivan 
lw.MH)vvsli.i  |i|  has  provKl(\l  a i\)nipiii(u'nsiv<’  tntat 
nvnt  ot  nonstatioi.aiv  .tnd  iKmlinoai  vibrations 
in  nHiltipk'iJtHjitHi ot  liiHKlinn  svsti’ins  loiKlI  [Jl 
has  siiniinaii/«M  his  ^oik  on  tin’  intoiai  tion  b«>tvv«vn 
s»'il  ovcitoU  aiHl  lonxM  vibration 


A gi'in’ial  voinbination  lesonana'  for  this  sysU’ni 
oan  tn'  wi  ittcn  as 

n 

r(r*l  r h,uj,(r*l  (21 

1-  1 

wtit’n’  Ilf  an’  t'ositivi’  or  iiogiit ivo  inU’i>’is  or  /oros. 
aiiil  r*  IS  thf  tirin’  at  whivh  tho  n’sonanoo  relation 
ships  are  s^ttisin’O  exai  tl\ 

A system  exhibits  the  abiive  resonanar  when  the 
potential  iiieiiiv  ixintams  a term  with  non/eio  co 
elliv  lent  t,|  , iletineil  by 


\N\IAS1S 


»IV’  h) 


'1  111  11  .n 


(31 


I he  equations  ol  motion  ol  a nonstationary  aiKl 
nonlinear  nuiUiplexlevirtv  ot  lns\lorii  system  may 
be  ilescribixl  by 

j flUi  ^l-ij 

x.  ♦ tO|(rlx,  ♦ C.’i.  * I ( eos  0 ( I) 

' ' ' ''X| 

where 


w> 


where  hj  (the  absolute  valm^  ol  h|)  inchoates  that 
the  sobsiript  | is  retvaUHi  h|  times  for  exaniple, 
tor  a ivmb^iiatioii  resonana,’  v • Juii  ♦ voj , the 
term  Bu  j X,  Xj  must  be  iion.’ero 


In  the  tirst  approximation,  with  highei  order  terms 
omitted,  the  nonstationary  rostionse  bevomes 


n 

1'  B 


Xi'l- 1 


where 


X|(r)  - a|(r)  cos  ^,(r) 


U|.tij  « potential  energy  terms 
\|  " normali/tHl  coordinates 

v0|  • natural  lioquency  ot  the  jth  modti 
( • txisitive  small  parameter 

$ « e ■ Ireguency  ot  the  (H’rturbation 

r • ft  • slow  time 
C|  • damping  coefficients 
n • numlxir  ot  degrer'sot  trivdom 


' This  papar  is  basad  upon  work  parformad  at  COkSSA  T Labomtonas  undat  tha  sponaorsbip  of  tha  Communications  Sataitita 
Corporation 

^COfdSAT  Laboratonas.  Oarksburg.  Maryland 
^Syraeuaa  Univarsity,  Syracuaa,  Naar  York 
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((',  - cj,(r)  ♦ * < — 


1 f 


**  ^ II  |o  - S hfWf  ♦ 2 sign  (hj)Wjj  | 


Cj  • C|/e,  Fcji  IS  tha  coaHicient  o<  cos^j  in  the 
perturbation  torca  <or  tha  )th  mode.  Near  rasonarKe, 
the  stationary  response,  aj  • Wj  • u • 0.  becomes 


Therefore,  for  the  ith  mode  to  be  excited  in  a com- 
bination resonance,  equation  (21.  three  conditions 
must  be  satisfied 


• blr*)  « £r*1  f'r‘**r**'*  (resonarKe  relationship) 

• coefficient  hj  ^ 0 (resonance  condition) 

• potential  coefficients  h]  ^ ^ (coupling 
condition) 


A relationship 

n 

£ h^r<»)  - 0 (6) 

r«1 


known  as  internal  resonance  may  also  exist  for  a 
nonstationary  system. 

From  the  above  conditions  '*  is  clear  that,  at  a 
certain  perturbing  frequen  , several  resonance 
conditions  can  be  satisfied,  the  result  is  several 
possible  stable  steady-state  responses.  The  exis- 
tence of  a particular  resonance  response  depends 
upon  the  initial  conditions,  or  the  cortcept  of  do- 
mains of  attraaion  of  resonarKes.  this  concept 
indicates  that  the  boundaries  of  a resonance  are  a 
function  of  the  initial  conditions.  The  domains  of 
attraction  have  been  determirted  for  a two-degree- 
of-freedom  system  for  a harmonic  response  and  a 
combination  resonarKe  of  the  type  u * 2ca|  <<>s 
(4) . Tondl  (5l  determined  the  domains  of  attrac- 
tion for  parametric  resonances  in  a nonlirrear  sys- 
tem. 


In  the  first  approximation,  the  linear  mode  shapes 
are  retained  in  the  solution  and  the  natural  fre- 
quencies are  corrected  for  nonlirrearity.  In  a tech- 
nique (6)  for  including  nonlinear  normal  mode 
shapes,  not  only  do  the  natural  frequerKies  vary 
with  the  response  amplitude  but  also  the  coefficients 
of  the  nKide  shapes.  The  mode  shapes  of  some 
systems  are  more  sensitive  to  nonlinearity  than  are 
mode  shapes  of  others 


EXrERlMElMTS 

Ibrahim  and  Barr  (7|  investigated  theoretically  and 
experimentally  an  elastic  structure  carrying  a rigid 
circular  tank  containing  liquid.  The  structure  is 
excited  in  a direction  perpendicular  to  the  fluid 
surface.  Autoparametric  couplings  of  the  first  anti- 
symmetric liquid  sloshing  mode  with  two  ortho- 
gonal structural  freedoms  are  analyzed.  The  auto- 
parametric resonartces  occur  when  the  conditions 
of  internal  resonance  ar>d  main  resonance  (v  " u)j) 
are  met  simultaneously.  Under  these  conditions 
the  modes  related  by  internal  resonance  can  react 
so  that  the  forced  excitation  of  one  mode  can  result 
in  the  exponential  growth  of  the  other.  The  reso- 
nance relations  are  cus  • v.  <•>$  ■ (U|  t <t>t.  ■ 

2u>i , and  cuj  ■ 2cU] . On  the  basis  of  experimental 
results,  the  theoretical  analysis  is  satisfactory  for 
determining  the  regions  of  instability.  However,  the 
correlation  is  poor  for  the  response.  The  problem  is 
representative  of  damping  in  the  normal  modes. 

Paidoussis,  Sundararaian,  and  Issid  [8.  9]  have 
experimentally  and  analytically  investigated  the 
parametric  and  combinatiori  resonancns  of  a contin- 
uously flexible  pipe  during  pulsating  flow.  For  a 
cantilevered  pipe,  the  system  is  nonconservative, 
tha  system  is  also  subjected  to  a follower  force  at 
the  free  end  and  to  gyroscopic  forces.  Experiments 
have  demonstrated  parametric  and  combination 
resonances  involving  some  of  the  modes  for  certain 
ranges  of  pulsating  frequency  and  amplitude. 

Hasan  and  Barr  (10,  11]  analyzed  thin-walled  beams 
of  equal  angle  section  for  parametric  and  combina- 
tion resonances.  Experimental  tests  indicated  the 
existence  of  a primary  parametric  resonance  v ■ 
2wj  and  combination  resonance  v ■ to;  u>|.  Similar 
responses  have  been  found  experimentally  (2)  in 
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an  elastic  cylindrical  shell,  i.e.,  v “ 2c>>j  and  v • Wj 
Wj,  where  tjj  are  the  radial  natural  frequencies. 

In  addition,  several  possible  resonances  were  found 
in  a nonlinear  system  consisting  of  three  masses. 
Detailed  analyses  have  been  published  (2,  12J . The 
experiments  were  performed  for  the  v “ (Oi  * Uj  * 
Wj  resonance  for  the  stationary  and  nonstationary 
regimes. 

An  extensive  analytical  and  experimental  study  of 
the  effects  of  nonlinearities  and  aspect  ratios  in  thin- 
walled  plates  has  been  presented  (2,  13J . An  interest- 
ing phenomenon  - overlapping  instability  zones  - was 
described. 

Evan-lwanowski  12}  determined  that  an  internal 
resonance  of  the  form  W|  = 2wj  is  exhibited  by  a 
double  pendulum,  where  CU|  is  the  longitudinal 
and  Wj  the  lateral  natural  frequency,  respectively. 
This  can  be  confirmed  experimentally. 

Finally,  analytical  treatment  of  spherical  and  cylin- 
drical shells  [14,  15J  subjected  to  an  initial  breathing 
mode  with  natural  frequency  cj|  resulted  in  internal 
resonances  of  the  form  w,  ■ 2Wj;  Uj  are  the  natural 
frequencies  of  the  bending  modes.  The  value  of  j 
depends  upon  appropriate  coupling  mechanisms 
between  u,  and  u>j. 


CONCLUSIONS 

The  experimental  results  have  generally  shown  good 
correlation  with  the  theoretical  analysis  for  the 
existence  of  combination  and  internal  resonances. 
Initial  disturbances  are  necessary  to  excite  certain 
resonant  responses.  For  some  tests,  the  correlation 
of  the  response  amplitudes  is  poor,  possibly  because 
of  the  difficulty  of  accurately  representing  damping 
in  the  analysis. 
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NOISE  CONTROL.  HANDBOOK  OF 
PRINCIPLES  AND  PRACTICES 

D M Lipscotnl)  and  A C I aylor,  tdilors 
Van  Nostrand  Heinhold  Comp.,  1978 

I ht)  Van  Nosttattd  Roinhold  Lnvironmontal  tnginoet 
inj  S«3ries  providus  mtoimation  on  current  onatiteer 
ing  mottiods  tor  controlling  the  physical  environ 
merit.  It  is  in  tins  general  sense  ot  control  that  the 
book  isdiiecteil 

1 he  editors  have  moldeil  the  contributions  of  18 
authors  into  a fairly  honioijeneous  handbook  cover 
ing  various  asprMts  of  noise  An  introduction  on  the 
nature  ot  sound  is  tolloweil  by  chapters  on  the 
measurement  of  sound,  the  definitions  of  equivalent 
sound  levels,  and  tiie  environmental  assessments  ot 
noise  basic  principles  ot  noise  control  i.e.,  acous 
ticjl  treatment  and  pioivdures  in  hearing  protec 
tion  are  followed  by  discussions  of  such  maior 
noise  sources  as  industry  and  construction,  aircraft 
and  airport,  tiighway  and  rail  traffic,  and  home  and 
noise  from  recreational  activities.  I he  managerial 
astrect  of  nois«'  control  is  described  in  a chapter  on 
the  preparation  ot  noise  control  legislation,  especially 
in  Itie  U S 

It  IS  difficult  to  combine  the  oxperienc'e  and  know 
lodge  of  so  maiiy  exports  without  some  loss  ot  in 
formation  due  to  transitions  between  chaiiters. 
Uovyever.  the  chapters  lontain  in'neral  surveys  on 
specific  problems  and  methods  lor  solving  them  that 
are  clear  and  concisi!  because  they  are  written  by 
experts 

The  level  of  the  book  is  basic  the  information  is 
conveyed  in  a practicai  manner  and  reiies  on  dia 
grams  and  graphs  wtien  necessary  I he  book  is 
intended  for  individuals  who  are  not  nei'essarily 
sfiecialists  in  environmental  noise  and  who  want 
a general  understanding  of  the  luitdamentals  of 


noise  and  means  of  control  This  handbook  will 
be  of  value  to  such  professionals 

Professor  G.  Si;tiweit.’er 
t idgtrnbssische  Technische  Hochschule  .^uiicfi 
Institut  I Mechanik 
Hamistrasse  101 
CU  8006.  /Zurich 

GEO  METRIC  VIBRATION  ANALYSIS 

M.J  baira 

HMS  Publishing  Co.,  P O.  box  227,  Hannover,  MO 
1977 

This  book  IS  promoted  as  a ''different'  vibrations 
book,  and  indeed  it  is!  It  is  a compilation  ot  tor 
mulas  and  descriptions  of  some  limiurd  dsr>ects  ot 
precomputer  vibration  ihooiy  both  U.S.  Customaiv 
and  S I.  itietiic  units  are  employed  Definitions  are 
given  in  botti  I nglish  and  Piench 

Extensive  graphs  and  tables  provide  the  frrx)uencies 
ot  uniform  and  tapered  bars,  beams,  and  plates  aXIso 
included  are  several  tables  of  material  and  cross 
sectional  properties.  The  tabulai  material  is  illus 
trated  with  numerous  nuMH>rii.al  examples.  Exercises 
tor  the  reixfer  close  the  chapters 

The  theory  presented  correst'onds  to  that  often 
offered  in  the  first  halt  ot  an  undergraduate  vibration 
theory  course.  The  material  is  clearly  written  and 
amply  illustrated.  Occasional  historical  notes  and 
case  studies  add  interest  to  the  text. 

Ihe  reviewer  is  pu/rled  as  to  the  type  of  cvuise  toi 
which  the  book  is  appropriate.  The  stiuctuial  element 
frequency  infcirmation  is  cwtainly  of  interest  to 
practicing  vibration  engineers,  however 

VV.O.  Pilkey 

Department  ot  Mechanical  Engineering 
Univeisity  of  Virginia 
Chailottesyille,  VA  J290t 
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ADVANCES  IN  APPLIED  MECHANICS 
VOLUME  17 

C S.  Yih.  hditor 
Ac<»d«inic  Press.  1977 

1 his  volume  contdins  five  chairters  on  the  following 
totiics  turbulence  in  geuphysicdl  systems,  ship 
hydrodynamics,  elastostatics.  nonlinear  paiametric 
excitation,  atxl  surface  waves  in  anisotropic  elastic 
materials 

The  first  chapter,  which  considers  turbulence  m 
geoirhysical  systems,  was  written  by  Prof  Robert  H 
Long  The  reader  needs  only  basic  knowledge  of 
ideal  and  viscous  fluids  Oimertsional  analysis  of 
turbulent  flow  is  eniphasuod  Whereyer  possible 
the  author  has  related  theoretical  predictions  to 
exirerimental  results,  especially  as  carried  out  in 
latxiratory  environments  Problems  involving  density 
variations  and  thermal  convection  are  considered 
in  detail  The  final  section  describes  a second-order 
closure  model  and  its  relation  to  the  flux  Richard- 
sons number 

The  secorrd  chapter  by  Prof  T.F,  Ogilvie  treats  ship 
hvdrixlynamic  problems  He  shows  that  singular 
perturbational  analysis  is  a useful  tool  for  solving 
slender  body  problems  in  aerodynamics  and  hydro- 
dynamics. The  solutions  to  the  problems  are  ob- 
tained by  matching  tar  field  solutions  to  those  near 
the  body 

A comprehensive  discussion  is  the  slender  ship  m 
unsteady  motion  at  zero  speed.  The  solution  pro- 
L-edure  for  the  forced  oscillation  is  divided  into 
three  regions,  depending  on  whether  the  frequency 
bj  satisfies  w • 0(1).  w = Ole’’'’),  or  u)''»  o(f''^). 
The  quantity  « is  a small  parameter  that  in  some 
sense  measures  the  slenderness  of  the  body.  The 
problems  of  a ship  fixed  in  incoming  waves  are 
discussed  The  division  of  the  frequency  range  men- 
tioned above  is  shown  to  bo  useful.  The  specific 
case  involving  head  seas  is  considered. 

The  next  part  of  chapter  two  discussirs  a ship  with 
a steady  forward  motion  It  is  argued  that  the  failure 
of  the  ordinary  slender  body  theory  is,  to  a great 
extent,  due  to  end  effects  in  the  line  source  distri- 
bution Another  formulation  of  slender  body  theory 


is  shown  to  lead  to  better  results. 

Finally,  a ship  with  unsteady  forward  motion  is 
considered,  not  only  with  the  usual  strip  theory 
approach  but  also  in  an  approach  irtcorporating  work 
on  high  speed  slender-Oody  theory. 

The  third  cdiapter  on  problems  in  elastostatics  is  by 
Prof.  J L.  Eriksen.  He  concentrates  on  constitutive 
equations  and  the  way  they  are  interpreted  from 
experiments  The  theory  of  somi-inverse  methods  - 
that  IS,  methods  which  reduce  the  number  of  un- 
knowns in  the  basic  equations  subjected  to  some 
assumptions  - are  treated  in  detail.  Attention  is 
focused  on  the  accessible  domain  of  the  energy  func- 
tion in  static  experiments.  Because  an  accessible 
region  requires  some  kind  of  stable  behavior,  the 
analysis  is  based  on  a stability  criterion  in  connection 
with  an  energy  method.  The  analytical  tools  are  then 
afiplied  to  the  theory  of  perfect  crystals,  with  em- 
phasis on  the  intiuorice  of  material  symmetry  on  the 
experimentally  inaccessible  region  of  the  energy 
function. 

Chapter  four  by  Prof.  C.S.  Hsu  is  a treatment  of  the 
state  of  the  art  of  the  theory  of  nonlinear  parametric 
excitation  An  example  of  an  asymptotic  analysis  of 
weakly  nonlinear  systems  is  a hanging  string  in  a 
fluid.  A genera!  nonlinear  analysis  assumes  periodic- 
ity of  the  solution.  Seeking  solutions  at  discrete 
times  reduces  the  problem  to  a set  of  difference 
equations.  Local  instability  of  the  solution  is  de- 
scrioed,  and  the  possibility  of  bifurcation  into  new 
periodic  solutions  is  investigated.  The  special  case 
of  second  order  linear  and  nonlinear  difference  sys- 
tems is  treated  using  graphical  aids.  A discussion  on 
global  stability  is  followed  by  a description  of  impul- 
sive parametric  excitation.  The  last  section  is  devoted 
to  an  example  of  a hinged  bar  subjected  to  a periodi- 
cally varying  impact  load.  The  example  clearly  shows 
the  usefulness  of  the  analytical  method  presented. 

The  last  chapter  on  the  theory  of  surface  waves  in 
anisotropic  elastic  materials  was  written  by  Professors 
Chadwick  and  Smith.  Special  consideration  is  given 
to  the  existence  and  uniqueness  of  surface  waves. 
The  fundamental  approach  to  this  problem  involves 
results  from  the  theory  of  line  dislocations.  The 
eigenvalue  problem  for  the  fundamental  elasticity 
tensor  is  treated  in  detail,  as  is  the  elastodynamic 
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tMhavior  of  a uniformly  translating  line  singularity 
in  an  ansiotropic  elastic  body,  including  the  defini- 
tion of  a limiting  speed  The  six  possible  transonic 
states  are  described.  The  last  two  sections  describe 
the  uniqueriess  and  existence  of  free  surface  waves, 
definite  ar>d  complete  criteria  for  such  regions  are 
given 
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In  conclusion  it  is  the  reviewer's  opinion  that  this 

volume  contains  well  written  and  interesting  con-  . 

tributlons  and  provides  a irxist  up-to-date  treat  ' 

ment  of  various  aspects  of  applied  mechanics. 

Jprgen  Juncher  Jensen  I 

Department  of  Ocean  Engineering  f 

The  Technical  University  of  Denmark  i 

DK-2800  Lyngby,  Denmark  [ 


PREVIEWS  OF  MEETINGS 


SHOCK  AND  VIBRATION  PROGRAM 
SAE  AEROSPACE  MEETING 
December  3-6,  1979 
Los  Angeles,  California 


These  sessions  were  planned  by  the  SAE  Technical  2:00  P.M. 
Committee  G-5  on  Aerospace  Shock  and  Vibration. 


Advances  in  Dynamic  and  Modal 
Analysis/Testing 


9:00  A.M.  Advances  in  Dynamic  Analysis  and  Design 

Chairman  B.A.  Rommel,  Douglas  Aircraft, 

McDonnell  Douglas  Corp. 

Asst.  Chairman  Dr.  P.  Ibane/;,  ANCO  Engineers 

• Structural  Dynamics  - Future  Trends  ■ The 
Challenges  and  Opportunities 

Dr.  R.  Goetz,  NASA  Headquarters 

• Automated  Design  Using  Numerical  Optimiza- 
tion 

Dr,  G.N.  Vanderplaats,  NASA  Ames  Research 
Center 

• On  Solution  Procedures  for  Nonlinear  Dynamic 
Analysis 

Dr.  S.  Ramaswamy,  Dr.  K.J.  Bathe,  MIT 

• Finite-Element  Hydroelastic  Analysis  Technol- 
ogy - A State  of  the  Art  Overview 

Dr.  R.N.  Coppolino,  The  Aerospace  Corporation 

• Space  Shuttle  Dynamic  Modeling  and  Verifi- 
cation 

B.l.  Bejmuk,  Rockwell  Space  Systems  Group 

• Matrix  Difference  Equation  Analysis  of  Vibrating 
Spatially  Periodic  Structures  with  Simply  Sup- 
ported Guided  Ends 

Dr.  P.  Denke,  Douglas  Aircraft,  McDonnell 
Douglas  Corporation 


Chairman  Dr.  D.A.  Evensen,  J.H.  Wiggins 

Company 

Asst.  Chairman:  Dr.  M.H.  Richardson,  Structural 
Measurement  Systems 

a Shuttle  Payload  Random  Vibration  and  Acous- 
tic Environments 

A.E.  Chirby,  Rockwell  Space  Systems  Group 

• Application  of  Statistical  Parameter  Estimation 
to  Rail  Vehicle  Systems 

D.T.K.  Hasselman,  J.H.  Wiggins  Company 
0 Experience  with  a Field  Computerized  Vibration 
Analysis  System 
Dr.  P.  Ibanez,  ANCO  Engineers 
0 The  Application  of  Modal  Parameter  Estimation 
Techniques  to  Several  Typical  Structures 
Dr.  D.  Brown,  University  of  Cincinnati 

• Extraction  of  Coupled  Structural-Propulsion  Sys- 
tem Dynamics  from  Shuttle  SRM  and  Main  Pro- 
pulsion Test  Firing  Data 

Dr.  H.  Doiron,  R.T.  Anderson,  NASA  Johnson 
Space  Center 

Dr.  S.R.  Ibrahim,  Old  Dominion  University 
0 Interrelationship  of  Load  Identification  Modal 
Analysis  and  Fatigue 

Dr.  A.  Klosterman,  Structural  Dynamics  Re- 
search Corporation 
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Oatos  Owcoritbof  H-13.  19/9 

Place  New  Orleans.  Louisiarra 

Objective  The  topics  to  be  covered  during  this 

course  are  fundamentals  of  vibration,  transducer 
concofits.  machine  protection  systems,  analyzing 
vibration  to  predict  failures,  balancing,  alignment, 
case  histories,  improving  your  analysis  capability, 
managing  vibration  data  by  computer,  and  dynamic 
arialysis. 

Contact  Spectral  Dynamics  Corp  of  San  Diego. 

PO  Box  671.  San  Diego,  CA  92112  (714)  268 

7100. 


VIBRATION  OF  BKAMS.  PLATFS.  AND  SIIKLLS 

Dates  Sefitembor  1014,  1979 

Place  The  Ohio  State  University 

Objective  Understanding  the  natural  freguencies 
and  mode  shajies  of  beams,  plates  and  shells  as  well 
as  their  dynamic  restionse  to  external  excitation. 
A survey  of  the  recent  literature  and  examination 
of  important  papers  will  be  included 

Contact  Professor  A W.  Leissa,  Dept,  of  Engineer 
ing  Mechanics,  The  Ohio  State  University,  15b  West 
Woodruff  Ave.,  Columbus,  OH  43210  (614)  422 

7271 


BTH  ANNUAL  INSTITUTE  ON  THE  MODERN 
VIEW  OF  FATIGUE  AND  ITS  RELATION  TO 
ENGINEERING  PROBLEMS 

Oates  September  10-14.  1979 

Placr?  Union  College,  Schenectady,  New  York 

Objective  This  course  will  emphasize  the  relation- 
ships of  our  current  physical  and  phenomenological 
understanding  of  fatigue  to  the  engineering  treat- 
ment of  the  problem.  The  curriculum  will  be  built 
around  the  several  stages  of  the  fatigue  process 
including  consideration  of  the  plastic  zone,  crack 
nucloation  and  early  growth,  crack  propagation  in 
the  plastic  regime,  crack  propagation  in  the  elastic 
regime,  and  failure. 

Contact  Office  of  Graduate  Studies  and  Con- 
tinuing Education,  Wells  House.  1 Union  Ave,,  Union 
College,  Schenectady,  NY  12308  • (518)  370-6288. 


8TH  ADVANCED  NOISE  AND  VIBRATION 
COURSE 

Dates  September  10-14,  1979 

Place  Institute  of  Sound  and  Vibration  Re- 

search. The  University,  Southampton,  UK 
Objective.  The  course  is  aimed  at  researchers  and 
development  engineers  in  industry  and  research 
establishments,  and  people  in  other  spheres  who  are 
associated  with  noise  and  vibration  problems.  The 
course,  which  is  designed  to  refresh  and  cover  the 
latest  theories  and  techniques,  initially  deals  with 
fundamentals  and  comnron  ground  and  then  offers 
a choice  of  specialist  topics.  The  course  comprises 
over  thirty  lectures,  including  the  basic  subjects  of 
acoustics,  random  processes,  vibration  theory,  sub- 
jective response  and  aerodynamic  noise,  which  form 
the  central  core  of  the  course.  In  addition,  several 
specialist  applied  topics  are  offered,  including  air- 
craft noise,  road  traffic  noise,  industrial  machinery 
noise,  diesel  engine  noise,  process  plant  noise  and 
environmental  noise  and  planning. 

Contact  Mrs.  O.G.  Hyde,  ISVR  Conference  Secre 
tary.  The  University,  Southampton,  S09  5NH,  UK 
(0703)  559122,  Ext,  2310  or  752.  Telex  47661 


ROTATING  MACHINERY  VIBRATIONS  SEMINAR 

Oates  September  18-20,  1979 

Place  Boxborough,  Massachusetts 

Objective  This  seminar  will  feature  lectures  on 

fluid  film  bearings,  torque  induced  lateral  vibration, 
coupling  use  on  rotating  ntachinery,  minicomputer 
USB  and  self-excited  vibrations  in  rotating  machinery. 
Practical  aspects  of  rotating  machines  will  be  em- 
phasized. 

Contact  Dr.  Ronald  L.  Eshleman,  Vibration  In- 

stitute. Suite  206,  101  West  b5th  St.,  Clarendon 
Hills,  IL  60514  (312)  654-2254/654  2053. 


DIGITAL  SIGNAL  PROCESSING 

Oates  September  18-20,  1979 

Place  Washington,  D.C. 

Objective  This  seminar  covers  theory,  operation 
and  aviplications  --  plus  additional  capabilities  such  as 
transient  capture,  amplitude  probability,  cross  stwe 
tium,  cross  correlation,  convolution  coherence,  co- 
herent output  power,  signal  averaging  and  domonstra 
tions. 


28 


Contact  Spectral  Dynamics  Corp  of  San  Diego, 
P.O.  Box  671,  San  Diego,  CA  92112  - (714)  268- 
7100 


Contact  Mrs.  O.G.  Hyde,  ISVR  Conference  Secre 
tary.  The  University,  Southampton,  S09  5NH,  UK  • 
(0703)  559122,  Ext.  2310  or  752,  Telex  47661. 


DIAGNOSING  ROTATING  MACHINERY 
VIBRATION  PROBLEMS 

Dates  September  18-21, 1979 
Place  Santa  Clara,  California 

Dates  October  2-5,  1979 

Place  Boston,  Massachusetts 

Dates  October  16-19, 1979 

Place  Chicago,  Illinois 

Dates  October  30-November  2, 1979 

Place  Houston,  Texas 

Objective:  This  seminar  is  designed  to  provide  both 
an  overview  of  machine  vibration  characteristics  and 
diagnostic  techniques  and  an  in-depth  examination 
of  several  solved  machine  vibration  problems.  Topics 
include  the  fundamental  causes  of  machine  vibra- 
tion, determining  component  and  structural  fre- 
quencies, considerations  for  setting  up  a preventative 
maintenance  program  (such  as  machine  failure  charac- 
teristics, diagnostic  technique  effectiveness,  thresh- 
olds, and  criteria),  and  monitoring  equipment  opera- 
tion and  usage.  Industrial  consultants  and  university 
experts  will  be  featured  at  each  seminar  to  provide 
a detailed  discussion  of  illustrative  case  histories  and 
to  suggest  advanced  diagnostic  techniques  to  solve 
vibration  problems. 

Contact  John  Sramek,  Gen  Rad,  Inc.,  2855  Bowers 
Ave.,  Santa  Clara,  CA  95051  - (408)985-0700,  Ext. 
267. 


INDUSTRIAL  AND  MACHINERY  NOISE 
CONTROL  PRACTICE 

Dates:  September  23-27, 1979 

Place:  Institute  of  Sound  and  Vibration  Re- 

search, The  University,  Southampton,  UK 
Objective:  The  course  is  aimed  at  informing  practi- 
cal engineers  on  how  machines  make  noise  and  how 
this  can  be  controlled  at  both  the  design  and  installa- 
tion stages.  Methods  of  standard  testing,  the  exact 
nature  of  national  legislation  and  the  effects  of  fac- 
tory layout  are  all  covered.  An  important  aspect 
of  the  course  is  the  inclusion  of  applications  of  noise 
control  techniques  to  reciprocating  engines,  presses, 
forges,  textile  machines,  compressors,  valves,  pile 
drivers,  etc. 


UNDERWATER  ACOUSTICS 

Dates  September  24-28,  1 979 

Place:  Pennsylvania  State  University 

Objective.  This  short  course  is  structured  so  that 
those  attending  have  a choice  between  a basic  or  an 
advanced  set  of  lectures  during  the  first  day  and  a 
half.  Therefore  it  can  serve  as  an  introductory  course 
for  those  who  are  new  to  the  field  but  who  have  a 
good  educational  background  in  physics,  mathe 
matics,  or  some  related  branch  of  engineering,  or  as 
a refresher  course  for  those  scientists  and  engineers 
currently  practicing  in  the  underwater  acoustics  field. 
The  material  includes  the  linear  and  nonlinear  propa 
gation  of  sound  in  the  ocean,  transducers,  and  sources 
of  underwater  noise. 

Contact:  Robert  E.  Beam,  Conference  Coordina 

tor.  The  Pennsylvania  State  University,  Keller  Con 
ference  Center,  University  Park.  PA  16802  (814) 

8G5-5141. 


OCTOBER 


SONAR  AND  SEISMIC  SIGNAL  PROCESSING 

Dates:  October  1-5,  1979 

Place:  Pennsylvania  State  University 

Objective:  This  course  is  designed  to  provide  thosi 

scientists  and  engineers  practicing  in  the  fields  of 
underwater  acoustics  or  seismic  exploration  with  an 
understanding  of  the  principles  and  techniques  used 
for  the  detection  of  underwater  and  underground 
signals  To  obtain  maximum  benefit  from  the  course 
participants  should  already  be  familiar  with  the 
basics  of  Fourier  transform  theory  and  the  more 
common  probability  distributions. 

Contact  Robert  E.  Beam,  Conferenoe  Coordina 

tor.  The  Pennsylvania  State  University,  Keller  Con- 
ference Center,  University  Park,  PA  16802  (814) 

865-5141. 
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AN  INTRODUCTION  TO  VIBRATION  AND 
SHOCK  SURVIVABILITY.  TESTING.  MEASURE- 
MENT. ANALYSIS  AND  CALIBRATION 

Dates  October  1-5, 1979 

Place:  Southampton,  England 

Objective:  Topics  to  be  covered  are  resonance  and 
fragility  phenomena,  and  environmental  vibration  and 
shock  measurement  and  analysis,  also  vibration  and 
shock  environmental  testing  to  prove  survivability. 
This  course  will  concentrate  upon  equipments  and 
techniques,  rather  than  upon  mathematics  and 
theory. 

Contact:  James  E.  Frost,  Plessey  Assessment 
Services,  Ltd.,  Titchfield,  Fareham,  Hampshire  P014 
4QA,  UK  ■ (03294)  43031  or  Wayne  Tustin,22  East 
Los  Olivos  St.,  Santa  Barbara,  CA  93105  - (805) 
682-7171. 


VIBRATION  CONTROL 

Dates:  October  8-1 2,  1979 

Place:  The  Pennsylvania  State  University 

Objective:  The  seminar  will  be  of  interest  and  value 
to  engineers  and  scientists  in  industry,  government, 
and  education.  Topics  include  dynamic  mechanical 
properties  of  viscoelastic  materials;  structural  damp- 
ing; isolation  of  machinery  vibration  from  rigid  and 
nonrigid  substructures;  isolation  of  impact  transients; 
reduction  of  vibration  in  beams,  plates,  and  shells; 
reduction  of  the  flow-induced  vibration  of  complex 
structures;  case  histories  in  vibration  reduction;  and 
characteristics  of  multi-resonant  vibrators. 

Contact:  Professor  John  C.  Snowdon,  Seminar 

Chairman,  Applied  Research  Lab.,  The  Pennsylvania 
State  University,  P.O.  Box  30,  State  College,  PA 
16801  - (814)  865-6364. 


MACHINERY  VIBRATIONS  SEMINAR 

Dates:  October  23-25, 1 979 

Place:  Mechanical  Technology  Inc.,  Latham,  NY 

Objective:  To  cover  the  basic  aspects  of  rotor-bear- 
ing system  dynamics.  The  course  will  provide  a funda- 
mental understanding  of  rotating  machinery  vibra- 
tions; an  awareness  of  available  tools  and  techniques 
for  the  analysis  and  diagnosis  of  rotor  vibration 
problems;  and  an  appreciation  of  how  these  tech- 
niques are  applied  to  correct  vibration  problems. 
Technical  personnel  who  will  benefit  most  from  this 


course  are  those  concerned  with  the  rotor  dynamics 
evaluation  of  motors,  pumps,  turbines,  compressors, 
gearing,  shafting,  couplings,  and  similar  mechanical 
equipment.  The  attendee  should  possess  an  engineer- 
ing degree  with  some  understanding  of  mechanics 
of  materials  and  vibration  theory.  Appropriate  job 
functions  include  machinery  designers;  and  plant, 
manufacturing,  or  service  engineers. 

Contact;  Mr.  Paul  Babson,  MTI,  968  Albany- 
Shaker  Rd.,  Latham,  NY  12110  - (518)  785-2371. 


ROTATING  MACHINERY  VIBRATIONS  COURSE 

Dates:  October  29-November  1, 1979 

Place:  Cherry  Hill,  New  Jersey 

Objective:  This  advanced  course  on  rotating  ma- 
chinery vibrations  will  cover  physical/mathematical 
modeling,  mathematical  computations,  physical  de- 
scriptions of  vibration  parameters,  measuring,  and 
analysis.  Machinery  vibrations  control  techniques  will 
be  discussed.  Torsional  vibration  measurement,  analy- 
sis, and  control  will  be  reviewed. 

Contact:  Dr.  Ronald  L.  Eshleman,  Vibration  In- 

stitute, Suite  206,  101  West  55th  St.,  Clarendon 
Hills,  I L 60514  - (312)  654-2254/654-2053. 


NOVEMBER 


VIBRATION  DAMPING 

Dates:  November  5-8,  1979 

Place:  University  of  Dayton  Research  Institute 

Objective:  Topics  to  be  covered  are:  damping  be- 
havior of  materials,  response  measurements  of  damp- 
ed systems,  surface  damping  treatments  on  vibrating 
members,  discrete  damping  devices,  special  analytical 
problems,  increasing  linear  viscoelastic  material 
properties,  damping  of  acoustic  vibrations,  selected 
case  histories,  problem  solving  sessions,  and  demon- 
stration of  digital  fast  fourier  analyses. 

Contact:  Mrs.  Audrey  G.  Sachs,  University  of 
Dayton  Research  Institute,  Dayton,  OH  45469  - 
(513)  229-2919. 
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DYNAMIC  ANALYSIS  WORKSHOP 

Dates  November  5-9,  1979 

Place  San  Diego,  California 

Objective  This  course  will  cover  the  latest  tech- 
niques of  analyzing  noise  and  vibration  in  rotating 
machinery  and  power-driven  structures.  The  work- 
shop will  cover  both  the  theory  and  practical  aspects 
of  tracking  down  malfunctions  and  preventing  fail- 
ures caused  by  unbalance,  misalignment,  wear,  oil 
whirl,  etc.  Included  in  the  course  will  be  demon- 
strations and  practical,  hands-on  experience  with  the 
latest  noise  and  vibration  instrumentation;  Real  Time 
Analyzers,  FFT  Processors,  Transfer  Function  Analy- 
zers and  Computer-Controlled  Modal  Analysis  Sys- 
tems. Actual  case  histories  and  specific  machinery 
signatures  will  be  discussed. 


Contact:  Sjsectral  Dynamics  Training  Manager, 

P.O.  Box  671,  San  Diego,  CA  921 12  - (714)  565 
8211 


CONTROLLING  THE  EFFECTS  OF  PULSATIONS 
AND  FLUID  TRANSIENTS  IN  PIPING  SYSTEMS 

Dates:  November  7-9,  1979 

Place:  San  Antonio,  Texas 

Objective:  The  seminar  will  cover  various  means  for 
preventing  and  controlling  the  detrimental  effects 
of  pulsations  and  fluid  transients  on  piping,  pumps, 
compressors,  and  other  plant  systems  and  equip- 
ment. Topics  will  include:  pulsation  generation 
mechanisms  and  their  effects  in  plant  piping  and 


equipment:  the  SGA  Compressor  Installation  Simu- 
lator (SGA  Analog)  and  its  applications,  pulsation 
control  and  piping  system  design:  mechanical  re 
sponse  of  plant  components  to  pulsations  and  tran 
sient  excitation,  yibration  control  in  piping  systems: 
vibration-induced  stress  and  meaningful  stress  criteria, 
transient  fluid  interaction  of  system  components 
(flow  instabilities,  cavitation,  flashing,  piping  effects 
on  surge,  etc.);  effects  and  control  of  pulsations  in 
flow  measurement:  and  pulsation  effects  on  the 
performance  of  compressor/pump  installations. 


Contact  Joe  L.  Gulinson,  Southwest  Research 
Institute,  P.O.  Drawer  28510,  San  Antonio,  TX 
78284  - (512)  684-51 1 1 , Ext.  2521 


THE  17TH  ANNUAL  RELUBIUTY  ENGINEER- 
ING AND  MANAGEMENT  INSTITUTE 

Dates:  November  12-16,  1979 

Place:  The  University  of  Arizona 

Objective.  The  following  subjects  will  be  covered 
reliability  engineering  theory  and  practice,  mechani- 
cal reliability  prediction,  reliability  testing  and 
demonstration,  maintainability  engineering,  product 
liability,  and  reliability  and  maintainability  manage 
ment. 


Contact:  Dr.  Dimitri  Kececioglu,  Aerospace  and 

Mechanical  Engineering  Department,  Aeronautical 
Engineering  Building  No.  16,  University  of  Arizona, 
Tucson,  AZ  85721  - (602)  626-2495/626  3901/ 
626-3054. 
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NEWS  BRIEFS 


NOISKCON  7»)  KKATIIRKS 
MACHINKKY  NOISE  CONTROL 

Mdchiiwfv  Nc'ist»  Control"  was  the  theme  ot  NOISL 
CON  /!.>.  the  )9/9  National  Conttr^nce  on  Noise 
Control  tnyineering  NOISE-CON  79  was  sponsored 
(Ointly  hv  the  Institute  ot  Noise  Control  Engineering 
and  furdue  University,  West  Lafayette,  Indiaiia 
I he  ttirt'e  day  meeting  was  held  on  the  Purdue 
Campus  on  JO  April  2 May  1979  and  covered  a 
wide  variety  ot  subjects  all  related  to  the  theme 
Machinery  Noise  Control,”  Eeatured  at  the  meeting 
were  patiprs  on  agricultural  and  construction  equip 
nient  noise,  forging  and  impact  noise,  noise  of  engines 
,in,i  components,  and  noise  generated  by  metal 
Lilting  In  iKldition,  other  paiiers  on  government 
piograms,  diagnostic  techniques  for  noise  control, 
omputer  noise  control  and  noise  levels  in  factories 
were  presentiH-f 

I he  ('apiers  presenttnf  at  NOISE-CON  79  have  been 
,>'lleiied  into  a bound  volume  titled  "Machinery 
Noise  Control  which  is  now  available  to  those 
Linal'le  to  attemf  the  Conference  The  book  contains 
404  pages  and  is  published  in  soft  cover.  Copies  of 
"Machinery  Noistr  Control"  are  available  from  Noise 
Control  Eoundation,  P.O  Box  3469,  Arlington 
Branch,  Poughkeepsie,  NY  12603.  The  cost  of  the 
volume  is  $37.50,  shipped  postpaid  except  that  over- 
seas orders  to  be  shipped  by  air  require  an  additional 
$7.00  for  air  mail  packing  and  postage. 


INSTITUTE  OF  SOUND  AND  VIBRATION 
RESEARCH 
CdU  for  Pa|(er« 

Recent  Advances  in  Structural  Dynamics 
Southampton  Univeriity,  July  7-11, 1980 

Abstracts  of  papers  of  approximately  500  words 
sftould  bo  submitted  by  October  1,  1979,  Accepted 
papers  of  up  to  fifteen  pages  will  be  required  by 
March  1,  1980,  for  publication  in  the  Conference 
Proceedings, 


raws  on  currant 
< and  Futuro  Shock  and 
Vibration  activitiat  and  atraits 


Sessions  are  plarrned  for  such  topics  as  develop 
ments  in  theoretical  methods  and  testing  techniques, 
correlation  of  theory  with  extienment,  stiucture 
fluid  interaction,  composite  structures,  wave  jiro 
pagation.  madiinery  vibration,  and  dynamic  stat’ility 

Abstracts  and  requests  for  further  information  should 
be  sent  to  Dr  M Petyt,  Institute  of  Sound  and 
Vibration  Hesearch,  Tt\e  University,  Southampton 
S09  5NH,  England. 


INSTITUTE  OF  ENVIRONMENTAL  SCIENCES 
ELECTS  NATIONAL  OFFICERS 

Robert  N.  Hancock,  Senior  Engineering  Manager, 
Vibro  Acoustics,  Vought  Corporation,  Dallas.  Texas, 
will  assume  the  office  of  President  on  July  1,  1979. 
Mr,  Hancock  is  currently  serving  as  Executive  Vico 
President  of  lES.  He  has  been  chairman  of  sessions 
at  lES  Annual  Meetings  and  served  as  President  of 
the  Southwest  Chapter.  Mr.  Hancock  was  Vice 
President  of  Region  III,  Technical  Program  Chairman 
for  the  1978  Annual  Technical  Meeting  and  Chairman 
of  the  Environmental/Reliability  Working  Group. 
Mr.  Hancock  is  a Senior  Member  of  the  Institute 


MALING  NAMED  INTER-NOISE  80 
GENERAL  CHAIRMAN 

George  C.  Maling,  Jr.,  Vice  President-Administration 
of  the  Institute  of  Noise  Control  Engineering  has 
been  named  General  Chairman  of  INTER-NOISE  80, 
the  1980  International  Conference  on  Noise  Control 
Engineering 

James  Soebold  of  the  Starxfard  Oil  Company  of 
California  has  been  named  Technical  Program  Chair- 
man. He  will  be  resfionsible  for  organization  of  the 
invited  and  contributed  papers  which  will  bo  pre- 
sented at  the  three-day  moetirrg.  Clayton  A,  Allen, 
President  of  the  Clayton  A.  Allen  Corporation,  will 
organize  the  noise  clinics,  a series  of  special  sessions 
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devoted  to  problems  and  solutions  in  noise  control 
engineering. 

William  W.  Lang  of  the  IBM  Corporation  in  Pough- 
keepsie, NY  will  act  as  Chairman  of  the  Organizing 
Committee,  a Committee  of  noise  control  specialists 
from  overseas  who  will  assist  in  the  planning  of 
technical  participation  in  the  meeting  by  overseas 
guests. 

INTER-NOISE  80,  the  ninth  in  a series  of  Inter- 
national Conferences  on  Noise  Control  Engineering, 
will  be  held  at  the  Hotel  Inter-Continental  in  Miami, 
Florida,  USA  on  December  8-10,  1980.  The  theme 
of  the  meeting,  "Noise  Control  for  the  80's"  will 
be  highlighted  by  a series  of  lectures  presented  by 
recognized  specialists  in  the  field.  INTER-NOISE  80 
is  sponsored  by  the  International  Institute  of  Noise 
Control  Engineering  (INTERNATIONAL/INCE)  and 
will  be  organized  by  the  Institute  of  Noise  Control 
Engineering  of  the  United  States  of  America,  Inc. 
(INCE/USA). 


For  further  information,  contact  INTER-NOISE  80, 
P.O.  Box  3469,  Arlington  Branch,  Poughkeepsie, 
NY  12603  USA. 


INSTITUTE  OF  ENVIRONMENTAL  SQENCES 
1979  AWARDS  PRESENTED  DURING 
2Stii  ANNUAL  MEETING 

RELIABILITY  TEST  AND  EVALUATION  AWARD 

Willis  J.  Willoughby,  Jr.,  Assistant  Deputy  Chief  of 
Naval  Materiel  for  Reliability  and  Engineering, 
received  the  1979  Reliability  Test  and  Evaluation 
Award  for  outstanding  contributions  to  the  field  of 
reliability  design,  test  and  management.  This  award 
is  made  by  the  lES  for  outstanding  contributions  to 
the  field  of  Reliability  Test  and  Evaluation.  The 
nominations  are  provided  to  the  lES  Honors  and 
Awards  Chairman  by  the  lES  Environmental  Reli- 
ability Project  Group  Chairman  and  approved  by  the 
lES  Executive  Board. 

IRWIN  VIGNESS  AWARD 

David  0.  Smallwood,  Shock  & Vibration  Test  Divi- 
sion, Sandia  Laboratories,  was  presented  the  lES 
Vigness  Award.  The  award  was  presented  to  Mr. 
Smallwood  for  authorship  of  "Multiple  Shaker 
Random  Control  with  Cross  Coupling,"  a technical 
paper  pertinent  to  the  field  of  Dynamic  Shock. 

The  IRWIN  VIGNESS  AWARD  is  given  to  the 
individual  or  author  whose  contribution  to  the  field 
of  acoustics,  shock  and  vibration  are  considered 
outstanding.  The  Institute  of  Environmental  Sciences 
established  this  award  in  1967,  in  memory  of  Dr. 
Irwin  Vigness,  who  was  a consultant  on  specifica- 
tions and  standards  in  mechanical  shock  and  vibra- 
tion and  did  pioneering  research  in  that  field. 
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ANALYSIS  AND  DESIGN 


ANALOGS  AND  ANALOG 
COMPUTATION 


79-1288 

On  a Technique  to  Obtain  an  Optimum  Strength 
Shape  by  the  Finite  Element  Method.  Application 
to  the  ProMema  under  Body  Force 

J.  Oda  and  K.  Yamazaki 

Faculty  of  Engrg.,  Kanazawa  Univ.,  Kanazawa,  Japan, 
Bull,  JSME,  22  (164),  pp  131-140  (Feb  1979)  24  figs, 
2 tables,  5 refs 

Key  Wordi;  Optimization,  Optimum  design.  Finite  element 
technique.  Disks  (shapes) 

A technique  to  determine  eftectively  an  optimum  shape  of 
two-dimensional  and  axisymmetric  bodies  under  body  force 
is  proposed.  This  technique  is  based  on  the  iteration  of  a 
sequential  search  method  consisting  of  the  following  steps: 
The  superiority  or  inferiority  of  a given  shape,  which  satis- 
fies the  constrained  conditions  of  design,  is  judged  by  the 
deviation  from  the  design  object  stress  value;  and  the  shapa 
is  modified  to  an  optimum  shasie  by  the  proportional  trans- 
formation method  of  the  finite  elements,  which  is  con- 
sidered an  effect  of  body  force.  By  using  this  technique  the 
optimum  shapes  of  the  basic  problems  under  gravity  load  or 
centrifugal  force  are  obtained  and  the  results  are  compared 
with  the  corresponding  shapes  given  by  elementary  theory. 


ANALYTICAL  METHODS 


79-1289 

Calculation  of  Eigenvalue  and  Eigenvector  Derivativei 
for  Algebraic  Flutter  and  Dhreigence  Eigenproblema 

C.  Cardani  and  P.  Mantegazza 

Aerospace  Dept.,  Polltecnico  di  Milano,  Italy,  AIAA 

J.,  17  (4),  pp  408-412  (Apr  1979)  22  refs 

Key  Words:  Flutter,  Eigenvalue  problems 

A tingle  procedure  is  presented  for  the  determination  of  ei- 
genvalue and  eigenvector  derivatives  of  general  eigensystams, 
including  those  arising  in  fiuttar  and  divergence  analysis.  In 


the  procedure,  the  aigertproblem  is  presented  as  a nonlinear 
algabraic  systam  of  aquations  with  the  eigenvalue  and  the  ei- 
genvector at  unknowns  and  the  eigenderivatives  coming  from 
the  solution  of  a linear  system  of  equations  that  is  dater- 
minad  trivially  by  differentiating  the  nonlirrear  aquations 
with  respect  to  structural  parameter.  Application  to  fiuttar 
and  divergence  problems  it  emphasized. 


STABILITY  ANALYSIS 


79-1290 

Reinaikt  on  Vibratioiu  of  Damped  Linear  Systems 

P.C.  Muller 

Lehrstuhl  8 f.  Mechanik,  Technische  Universitat 
Munchen,  Arcisstr.  21 , D-8000  Miinchen  2,  Germany, 
Mech.  Res.  Comm.,  ^ (1),  pp  7-15  (1979)  6 refs 

Key  Words:  Linear  systems.  Damped  structures.  Stability, 
Transverse  vibration 

Marginal  stability  and  instability  are  presented  for  the  free 
vibrations  of  damped  linear  systems.  Bounds  of  the  fre- 
quency rasponta  in  terms  of  eigenvalues  of  the  stiffness, 
damping  and  matt  matrices  are  discussed  for  the  forced 
vibrations  of  an  asymptotically  stable  damped  linear  system. 


STATISTICAL  METHODS 


79-1291 

Simulation  of  a Non-Stationary  Stochaatk  Process 
with  Reqiect  to  its  Probability  Density  Function 

J.  Cacko  and  M.  Bily 

Inst,  of  Machine  Mechanics  of  the  Slovak  Academy 
of  Sciences,  809  31  Bratislava,  Czechoslovakia,  J. 
Sound  Vib.,  62  (2),  pp  293-299  (Jan  22,  1979) 
1 fig,  1 ref 

Key  Words:  Stochastic  processes.  Probability  theory.  Time 
dependant  excitation 

Various  ralationshipt  are  developed  for  simulation  of  a non- 
ttationary  stochastic  process.  They  are  based  on  modeling 
of  its  time-dependent  amplitude  and  probability  density. 
The  main  purpose  of  the  approach  is  to  reproduce  an  en- 
vironmental loading  process  and  use  it  at  the  on-line  input  of 
computer  controlled  loading  machines. 
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79-1292 

Output  Fiom  a Non-Linear  “Friction**  Element  with 
Stochaatic  Input 

M.  Apetaur  and  F.  Opicka 

Autonwtive  Res.  Institute  UVMV  Praha  9,  Lihovar- 
ska  12.  Czechoslovakia,  J.  Sound  Vib.,  62  (1|,  pp 
141-149  (Jan  8, 1979)  8 figs,  1 table,  3 refs 

Key  Wordc  Stochastic  procassas.  Friction,  Spectral  anargy 
dittribution  tachnlquas 

A general  thaory  of  tha  stochastic  propartias  of  the  output 
signal  from  a non-linaar  alamant  is  prasantad.  Tha  case  of 
a friction  alamant  is  treated  in  datail.  A simple  approximate 
formula  for  tha  spactral  density  of  the  output  signal  from  a 
friction  alamant  under  tha  assumption  of  a Gaussian  irtput 
signal  is  derived. 


79-1293 

Permanent  Defoimatioiu  of  Rigid-Plaetie  Structures 
Subject  to  Rantlom  Dynamic  Loads 

F.  Casciati,  L.  Faravelli,  and  A.  Gobetti 
Istituto  di  Scienza  e Tecnica  delle  Costruzioni  Univer- 
sita  di  Pavia,  Pavia,  Italy,  Engrg.  Struc.,  J_(3),  pp  139- 
144  (Apr  1979)  8 figs.  4 tables,  1 5 refs 

Kay  Words:  Probability  thaory.  Stochastic  procassas.  Ran- 
dom excitation 

The  probabilistic  analysis  of  tha  inelastic  dimlacamant  re- 
sponse for  simple  rigid-plastic  structures  subject  to  dynamic 
loads  is  considered.  The  paper  presents  a method  able  to 
approximate  tha  probability  density  function  of  the  residual 
displacement  at  any  time.  Tha  procedure  it  bated  on  the 
filtered  Poisson  process  thaory.  This  model  aims  to  idealize 
the  input  stochastic  process  and  to  describe  the  output 
process.  A numerical  exampla  is  developed  in  order  to  show 
the  computational  aspects  of  the  method. 


79-1294 

SUdftieal  Modeb  ot  Coupled  Dywuakii  Systems  and 
the  Transition  from  Weak  to  Strong  Coupling 

P.W.  Smith,  Jr. 

Bolt  Beranek  and  Newman,  Inc.,  Cambridge,  MA 
02138,  J.  Acoust.  Soc.  Amer.,  65  (3),  pp  695-698 
(Mar  1979)  13  refs 

Key  Words;  Coupled  systems.  Steady-state  response.  Statis- 
tical energy  analysis 


Tha  statistical  model  for  staady-etata  response  of  a coupled 
dynamical  system  that  is  used  in  both  room  acoustics  and 
statistical  energy  analysis  is  taken  as  the  hypothesis.  The 
model  is  defined  by  the  fundamental  equations  of  linear  rela- 
tion between  the  response  anargies  of  tha  subsystems  and  the 
input  powers.  The  model  is  used  to  examine  tha  affect  of 
varaiUe  strength  of  coupling  between  the  subsystems  and  the 
transition  from  weak  to  strong  coupling. 


FINITE  ELEMENT  MODELING 


79-1295 

Uneertaiaty  Finite  Element  Dynamic  Anatyais 

B.A.  Oendrou  and  E.N.  Houstis 
Dept,  of  Civil  Engrg.,  Purdue  Univ.,  West  Lafayette, 
IN  47907,  Appl.  Math.  Modeling,  3 (2),  pp  143-150 
(Apr  1979)  1 1 figs,  7 tables,  10  refs 

Key  Words;  Finite  element  technique.  Dynamic  structural 
analysis.  Perturbation  theory,  Mathamatical  models 

An  inferenoedynamic  model  Is  developed  based  on  a model 
dynamic  analysis  using  a moving  boundary  condition.  Tha 
uncertainty  of  tha  physical  paramatars  Is  Implemented  in 
the  model  using  an  inference  scheme  coupled  with  a per- 
turbation technique.  Finally,  the  first  two  statistical  mo- 
ments of  the  displacements  and  the  stress  field  are  estimated 
according  to  tha  proposed  analytical  schama  and  are  in  good 
agreement  with  tha  initially  assumad  fields. 


MODELING 

(Sea  No.  1474) 


DIGITAL  SIMULATION 

(See  No.  1302) 


PARAMETER  IDENTIFICATION 

(Also  see  No.  1346) 


79-1296 

Parametric  Identificatioii  of  Syatenw  Via  Linear 
Operatore 

J.  Nebat 

Ph.D.  Thesis,  Syracuse  Univ.,  202  pp  (1978) 

UM  7908558 
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K*v  WonH;  P«ram«Mr  Ktontifmiion  lachAmu* 

A gtnaral  pacam«(ric  idantitictlKin/vproitimatton  mod*) 
w dawatopad  tor  «ha  black  boa  idaniilicattofr  ol  liitaar  tana 
inaatiaot  (yMamt  m lanni  ol  ratloi>al  irandar  fuiKtloni.  Tha 
Idanbfication  procadura  It  iboiwn  lo  conwtt  ot  tnwo  batic 
parity  Iba  gananition  ot  a lal  ot  bant  tunctiont  ltirou0ti  a 
linaar  oparaiion  upon  Iba  input  and  output  Mgnali  ol  tba  lyt- 
tarn,  md  tba  cbotca  ol  an  arror  critarion  aitd  itt  aaociatod 
«>pio«imation  Khama. 


CRITERIA,  STANDARDS.  AND 
SPECIFICATIONS 


79-1297 

Aircraft/ Airport  Noiaa  Coaliul 

Committeo  on  Government  Operations,  U S.  House 
of  Representatives,  Ret't  No  GPO-93-187  . 834  pp 
(1977) 

N79-15447 

Kay  Words:  Aircraft  noiM,  Nona  control.  Standards  and 
codas 

Tba  atfactlvanass  ol  tba  Fadaral  program  wbicb  atat  attab- 
litbad  to  control  and  lattan  noisa  pollution  it  ravisarad  wiitb 
ampbasit  on  alrcralt/airport  noita  control.  Topics  covarad 
irKluda:  noisa  amission  standards  lor  contumar  products, 
railroads.  arKf  motor  carriart  angagad  in  intarstata  commarca; 
aircralt/airport  noisa  reduction  ragulationt;  and  coordini- 
tion  ot  noisa  rasaarcb  and  control  programs. 


79-1298 

Ratipf  of  Noiaa  Nsuaapca 

P P.  Riley 

Acoustical  Investigation  and  Res.  Organisation,  Ltd., 
Noise  Control  Vib.  Isolation,  10  (3).  pp  87-90  (Mar 
1979)  2 figs,  2 tables,  2 refs 

Kay  Words:  Noisa  maasuramant.  Standards  and  codas 

A matbod  of  rating  noisas  based  on  a calculation  of  tba 
axtant  to  aibicb  they  obtruda  above  tha  general  background 
noita  laval  is  suggsatad.  Such  a matbod  of  assatsmant  it  used 
in  both  British  Standard  8S  4142  and  in  ISO  RIBBB.  Tba 
astatsmant,  in  each  ease,  da(>ands  on  a com(>arison  of  a 
Corraetad  Noisa  Laval  (tba  maasurad  laval  of  tba  noisa  writb 
oorraetlons  for  ebaraetar  and  duration)  vrltb  altbar  tba 
measured  background  noita  level  or  a darbrad  critarion. 


SURVEYS  AND  BIBLIOGRAPHIES 


79-1299 

Aircraft  Noiaa  umI  tlw  Cstacoada 

Conimittee  on  Government  Oiieidtiuns.  U S Houst: 
ot  Re|,)resentdiives.  Rept  No  H Rept  96-879  GPO 
29  out',  Hei't  17.  33  pp  (1978)  Avail  U S Cdt’itol 
House  Document  Room 

Kay  Words.  Aircraft  noisa,  Raviewt 

The  Concorde  SST  raprasantt  a sariout  threat  to  U.S.  afforts 
to  abate  aircraft  noisa.  It  it  axtremaly  noisy,  energy  inaf- 
flciant,  and  environmentally  unsound,  according  to  reports 
from  FAA,  EPA,  and  GAO.  Tba  commiitaa  baliavas  that 
ttudlat  by  tha  Dasiartmant  of  Trangiortation  artd  tba  FAA 
have  failed  to  assats  adequately  tha  problems  associated 
with  allowing  the  CotKorda  to  land  at  U.S.  airports.  Tba 
recant  starutords  proposed  by  the  Department  and  tha  FAA 
for  supersonic  transports  would  not  force  a reduction  In 
noita  for  existing  Concordat.  Tba  Corscorda  should  not  be 
granted  parmarsant  landing  rights  until  it  it  abla  to  nsaat 
asspropriata  U.S.  noise  standards,  wbstber  axpratsad  In  terms 
ol  dacibalt,  site  of  tba  noita  contour,  or  vibration  fraquaiKy. 


79-1300 

WmsI  KuitasI  Beltavior  of  Stnicturra.  II 

D.J.  Johns 

Dept  of  Transport  Tech.,  The  Univ.  ot  Technology. 
Loughborough,  Leics.,  LE 1 1 3TU,  UK.  Shock  Vib. 
Dig  , n (4),pp  17-29  (Apr  1979)  129  refs 

Kay  Words:  Ravlawt,  Wlrsd-iitducad  excitation 

This  article  raviawt  recant  literature  on  wind-axcitad  ra- 
dsontas  of  structuiet.  Such  ra«iontM  induda  vortex  shed- 
ding, galloping  oscillations,  flutter,  divargartca  and  buckling, 
and  turbulence. 


79-1301 

A S«ivo)i  of  I'iaito  EleraaMt-Rotota^  Technkiuea  m 
Applied  to  Acouatic  Ptopafatioa  in  Use  Ocean.  Part 
11:  Tran^arent  Bonndasy  Simnlation  Tecluui|iiea 

A.J.  Kalinowski 

Naval  Underwater  Systems  Ctr.,  New  London.  CT 
06320,  Shock  Vib.  Dig,,  n (4).  pp  7-16  (Apr  1979) 
6 figs 


ST 


Kty  Wordi:  RavwiMa,  Finil*  ttwnani  taehniqiM,  ElMtK 
wavn.  Sound  propaoMton.  Ocaani.  Soundary  valua  piobtami 

This  IMO  pan  articia  daalt  Mith  finila  atamant-ralaiad  lach- 
niquaa  appliad  lo  acoutlic  propagation  in  tha  ocaan.  Matttodi 
lor  modaling  and  iimulaiion  of  boundary  condition!  ara 
diKuiaad  including  tha  ralatad  Boundary  Solution  Mathod 
and  tha  Boundary  Intagral  Mathod  in  Part  I and  tran^iarant 
boundary  timulation  tachniquaa  in  Part  2. 


79-1302 

CompiiUtkMMl  Tecluiiquea  in  Optimal  State-Eatima- 
Itoa  - A Tutorial  Review 

W.  Kortuin 

Inst  for  Dynamics  of  Flight  Systems,  Oberpfaffen- 
hofen,  Germany.  ASML  Paper  No  78-WA/DSC-40 

Key  Words:  Raviawtt,  Digital  tachniquat,  Dynamic  lyttami. 
Optimization 

Tha  obiactiva  of  this  tutorial  praaantation  is  to  reyiawr  tha 
main  computational  tachniquas  of  tha  stata-attimation 
problam  for  linaarizablv  dynamic  systams  wrhara  tha  dasign 
is  oriantad  toward  a minimum  variatKa  (quadratic  lots, 
gauiaiart)  astirrMtion  arror.  Both  tha  continuous  and  the 
ditcrata  estimation  problem  are  treated. 


79-1303 

Oamping  Propeitiea  of  Turbine  Bladea 

N.F.  Rieger 

Rochester  Inst  of  Tech,,  Rochester,  NY  14623, 
Shock  Vib.  Dig.,  11  (4),  pp  3-5  (Apr  1979)  12  refs 

Key  Words:  Raviaws,  Turbina  blades.  Damping 

This  articla  raviaiNs  damping  litaratura  pertaining  to  internal 
material  damping,  damping  of  steam  turbine  blade  groups, 
and  gat  turbine  blade  damping. 


TUTORIAL 


79-1304 

In-Plut  Noige  Control  Propanu  and  tbe  UtRiagtion 
of  CongnllanU 

R.  Goodwin 


Acoustical  Systems,  Inc.,  Vandalia,  OH,  S/V,  Sound 
Vib.,  13(2).pp  6-9  (Feb  1979) 

Kay  Words:  Industrial  facilities.  Noise  reduction 

Baaed  on  plantwkSa  engineering  studies  of  sia  large  auto- 
motiva  manufacturers,  savaral  tuggattiont  for  developing  an 
acoustical  anginaaring  progre-'n  for  noise  control  ara  offered. 


79-1303 

Airport  Noige  Expogure:  Tbe  Probtem  of  Definition 

D.E,  Winer 

FAA,  Washington,  D.C..  S/V,  Sound  Vib  , I2(2),pp 
22-27  (Feb  1979)  6 figs,  2 tables,  1 1 refs 

Kay  Words:  Noise  maaiuramant.  Airport  noise 

This  article  examines  the  ralationshipt  among  thoaa  matrict 
most  commonly  used  today  in  tha  United  States  in  daacribing 
existing  and  future  noise  environments  in  the  vicinity  of  air- 
ports. 


MODAL  ANALYSIS  AND  SYNTHESIS 


79-1306 

A Normal  Mode  Theory  of  Acougtk  Doppler  Effectg 
in  the  Oceanic  Waveguide 

K.E.  Hawker 

Applied  Res.  Labs.,  The  Univ.  of  Texas  at  Austin. 
TX  78712.  J.  Acoust.  Soc,  Amer.,  65  (3).  pp  675- 
681  (Iklar  1979)  6 figs,  9 refs 

Key  Words:  Normal  rnodas.  Acoustic  excitation.  Point 
source  excitation.  Moving  loads 

This  paper  considers  tha  problem  of  computing  tha  acoustic 
field  generated  by  a moving  point  source.  In  particular, 
the  acoustic  field  it  obtained  in  terms  of  tha  normal  modes 
of  a horizontally  stratified  ocaan.  Tha  source  motion  It 
assumed  to  be  uniform  (unaccalaratad),  but  It  not  rastrictsd 
to  a path  radial  to  tha  racahrar.  Tha  structure  of  tha  Fourier 
inversion  intagral  Is  analyiad  arid  an  evaluation  it  carried 
out  by  tha  mathod  of  stationary  phase.  The  stationary 
phase  point  it  explicitly  computed  as  an  expansion  in  powers 
of  tha  ratio  of  tha  source  mead  to  the  mods  group  velocity . 
Tha  resulting  expression  for  tha  velocity  potential  it  exam- 
ined for  Doppler  effects  tor  both  Instantaneous  (modal) 
Doppler  at  wall  at  Doppler  daiarmlnad  by  a finite  band- 
width Fourier  transform. 
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KiPV  Wordt  Aojlysts,  Design  t<Khnu|Utf$ 

A^H>iicatiOn  of  rncxUl  AnAlytit  techniques  in  the  design  of 
mechetficel  proilucts  it  described  Using  the  Fast  Fourier 
Trantforrn  ss>ectrucn  ar^aly/ers.  a complete  modal  analysis 
IS  carried  out  10  to  20  times  (aster  than  by  the  classic  math 
od  The  calculated  mode  shapes,  i.e..  the  resulting  deforma- 
tion patterns,  are  di»ilayed  on  a high-«}eed  graphics  terminal 
from  any  viewing  angle  of  the  structure  selected  by  the 
operator 
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Kev  Wordi  Computer  programs.  Interaction  rail  wtiael. 
Freight  cars.  Railroad  cars 

FRATE  (Freight  Car  Response  Analysis  and  Test  Evaluation! 
IS  the  name  of  a digital  compjtar  program  which  numerically 
solves  the  structural  dynamic  equations  of  motion  of  a single 
railroad  freight  car  excited  by  whael/rail  interfaca  motions. 
The  Federal  Railroad  Administration  IFRA)  hat  sponsored 
Its  development  for  the  purpose  of  applying  it  to  freight 
car  analysis  and  test  problems.  This  manual  is  written  with 
the  obiective  of  providing  the  user  with  all  of  the  detailed 
information  needed  as  concisely  and  accessibly  as  ponible. 
The  manual  is  dividad  into  two  volumes:  Volume  I is  a 
User's  Manual  containing  basic  user  related  information. 
Volume  II  it  a Technical  Manual  containing  more  detailed 
technical  information.  FRATE  it  written  to  allow  the  simula- 
tion of  a broad  range  of  freight  cart  by  only  simple  input 
data  changes.  A Trailer-on-Flatcar  (TOFC)  configuration  it 
simulated  in  this  manual.  FRATE  tolvat  the  aquations  of 
motion  in  the  time  domain  and  includes  the  following 
features:  nonlinearitias  which  Include  separations,  bilinear 


springs  and  no  small  angle  ataumptiont  live  dagree-ol 
freedom  coordinete  coupling,  normal  rnode  ttruclurel  flex- 
ibility. end  tiequency  leipunae  from  simulated  sweep  testing 
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MtX'hdnii's  -ind  Mdteridls  Bes  CentPr,  Texas  A&M 
L'niv.,  College  Station,  T\,  Rept  No  MM  3043  77  3, 
PHVVA  H[)  78, 102,  172pp  (June  1977) 
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Kay  Mordt  Computer  programs.  Interaction:  tire-pavemant 

This  manual  contains  a complete  listing  ol  the  five  computer 
programs  which  make  up  the  Tire  Analysis  Program  Package. 
The  listing  is  preceded  by  an  introduction  that  includes 
subroutine  call  maps  and  flow  charts  of  basic  operations  in 
the  live  programs. 
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Investigation  of  Tire-Pavement  Interaction  Ihirinc 
Maneuvering.  A'oluiiie  111.  Tire  .Anaiyaia  Program 
Package  I'ser'a  Manual 

JIT  it'lking 

Mechanics  and  Materials  Res  Center,  Texas  AiS<M 
Univ..  College  Station.  TX,  Rept.  No.  MM  3043-77-4. 
FHWA  RD-78  103.  149  pp  (June  1977) 

PB  291  2b9'0GA 

Kay  Words:  Computer  programs.  Interaction:  tira-pavamant 

The  Tire  Analysis  Program  Package  consists  ol  five  computer 
programs  (TIRESTIF.  TIRELOAD,  TIRETRAN.  TIRE 
FOUR,  and  TIREFRIC)  which  must  be  run,  taquantially, 
to  determine  the  boundary  of  the  tira-road  contact  region 
and  tha  intartscial  normal  and  shear  tractions  within  this 
region.  Tha  first  three  ol  theta  programs  la  modified  ver- 
sions of  finite  alamant  codas  ISAMMSOR  and  SNASOR) 
developed  previously  at  Texas  AfliM  Univartity.  The  last 
two  programs.  TIREFOUR  and  TIREFRIC.  ware  davalopad 
entirely  under  tha  prannt  contract.  Thii  Uwr’t  Manual 
lists  only  tha  example  data  decks  and  a daacription  of  their 
preparation.  Sample  output  and  a description  of  salient  fea- 
tures if  included  for  each  program  in  this  manual. 
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StnictMral  Area  laipwtkMi  Fwiquety  Evahutioa 
(SAIFE).  Voloina  2:  Dewriplioa  of  Simalation  Lope 
(Fkul  Report) 

C.J.  Dinkeloo,  E.F.  Horner,  and  M.S.  Moran 
Technology,  Inc.,  Dayton,  OH,  Rept.  No.  AD-A059- 
689;  FAA-RD-78-29-VOI-2,  106  pp  {Apr  1978) 
N79- 15026 

Kay  Wordi:  Aircraft,  Oiapnonic  tachniquat,  Computar- 
aklad  tachniquat,  Computaritad  timulatioii,  Computar 
programt 

To  attitt  in  tha  avaluation  of  propoaad  ttructural  inqraetion 
program!  for  commarcial  jat  tranqiort  aircraft,  a logic  it 
davalopad  to  timulata  ttructural  dafactt,  failurat,  and  intpac- 
tiont.  Thit  logic  it  incorporated  in  a computar  program  an- 
titlad  Structural  Area  Impaction  Fiaquancy  Evaluation 
ISAIFE).  SAIFE  account!  for  the  following  factort:  aircraft 
datign  aiMlytit;  fatigua  tatting;  production,  tervica,  aitd 
corrotion  dafactt;  probability  of  crack  or  corrotion  detac- 
tion; and  aircraft  modification  aconomiet.  The  initial  con- 
tract effort  and  a tubtaquant  parametric  analytit  are  report- 
ed. Tha  SAIFE  timulation  logic,  the  background  data  for  tha 
analytical  function!  and  dacition  making  procataat,  and  data 
for  a typical  timulation  problem  are  pratantad. 
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ACOUSTIC 

(Alto  see  Nos.  1 301 , 1 304, 1 305, 1 343, 
1349,  1352, 1371, 1470) 


79-1312 

Scattering  of  Elaatic  Wavea  by  Randomly  Dirtributed 
and  Oriented  Scatterera 

V.K.  Varadan 

Dept,  of  Engrg.  Mechanics,  Boyd  Lab.,  The  Ohio 
State  Univ.,  Columbus,  OH  43210,  J.  Acoust.  Soc. 
Amer.,  65  (3),  pp  655-657  (Mar  1979)  3 figs,  5 refs 

Kay  Words;  Elastic  waves.  Acoustic  tcattaring.  Statistical 

analytit 

Tha  two-dimantional  proMam  of  multiple  tcattaring  by 
randomly  distributed  and  oriented  tcattarart  it  analyiad 
and  tha  ratuitt  are  compared  with  thoia  for  tha  aligned 
tcattarart.  Watarman't  T-matrix  approach  in  conjunction 
with  tha  ttatittical  averaging  for  both  position  and  orienta- 
tion ara  employed  to  obtain  tha  phase  velocity  and  attenua- 


tion due  to  gaomatric  ditpartlon  for  a wide  range  of  fra- 
quanciat.  Analytical  axprattiont  for  tha  dimartion  relation 
ara  alto  darivad  at  low  fraquanciat  for  both  randomly  dis- 
tributed and  oriented  inclutiont  and  cracks. 


79-1313 

VibratKHU  of  Parametrically  Excited  Syatema 

J.  Zajaezkowski  and  J.  Lipinski 

Lodz  Technical  Univ.,  Lodz,  Zwirki  36,  Poland, 

J.  Sound  Vib.,  §3  (1),  pp  1-7  {Mar  8,  1979)  10  refs 

Kay  Words:  Forced  vibration.  Parametric  excitation,  Tima- 
dapandant  paramatart 

Tha  paper  it  concerned  with  a tat  of  linear  differential  aqua- 
tions with  tima-dapandant  paramatart  given  by  trigonometri- 
cal tariat.  Darivad  formulas  make  it  postibla  to  examine 
stability,  to  find  boundaries  of  the  regions  of  instability  and 
to  ettimata  tha  steady : state  ramonsa  amplitude  of  forced 
vibrations. 


79-1314 

Forward  Scattering  of  Underwater  Sound  and  Its 
Freqaency  Depeadeace  on  the  Medium 

R.S.  Andrews 

Oecca  Radar  Ltd.,  E.W.  Div.,  Lyon  Rd.,  Walton- 
on-Thames,  Surrey,  UK,  J.  Acoust.  Soc.  Amer., 
65  (3),  pp  672-674  {Mar  1979)  2 figs,  1 table,  12  refs 

Kay  Words:  Underwater  sound 

In  tha  Interference  region  of  forward  scattarad  sound  by 
thermal  inhomogeneitiet,  there  appears  to  exist  a dominant 
thermal  patch  size  for  tcattaring  at  a given  frequency.  Several 
published  results  are  examined. 


79-1315 

A Simple,  Linear  Count-Rate  Indicator  for  Acouatk 
Emiinon 

I.G.  Scott 

Aeronautical  Research  Labs.,  Melbourne,  Australia, 
Rept.  No.  ARL/MAT  NOTE-118,  12  pp  {Sept  1977) 
AD-A062  152/4GA 


Kty  Wordi:  Acouttlc  wnMon,  NondMtructtv*  tMit,  Cir- 
cuit boartlt 


A (Implc  Indicator  of  acoustic  amission  activity,  vshlch  can 
ba  mads  from  raadlly  svallabla  componants.  Is  dsscribsd. 


79-1316 

TIm  AlMoi|ptiasi  of  Sotsoi  by  Piaa  Trass 

S.H.  Burns 

Electrical  Engrg.  Dept.,  U S.  Naval  Academy,  Anna- 
polis, MD  21402,  J Acoust.  Soc  Ainer.,  (3), 
pp  658-661  (Mar  1979)  1 tig,  8 rets 

Kay  Words:  Acoustic  absorption,  Trsas 

This  paper  dsscribas  a study  ot  lha  absorption  of  souiMt  by 
pltvs  trass.  Smapt  traquancy  maaauramants  svars  mads  with 
imsil  boughs  In  a ravatbarant  boa.  Tests  tor  branch  and 
naadia  raaottancss  uvara  atao  mada. 


RANDOM 


79-1317 

Ra^oaae  of  MDOF  Syalaibs  lo  NnawlaHobify  Raa- 
doin  Excitalio* 

D A.  Gasparini 

Case  Western  Reserve  Univ,,  Cleveland,  OH,  ASCt 
J.  Engr  Mech.  Div.,  1%  (EM1),pp  13-27  (Feb  1979) 
9 tigs,  2 tables,  10  refs 

Kay  Words:  SAiltldagraa  of  fraadom  systams.  Random  ax- 
cltatlon 

Rasponsas  ot  llnasr,  dynamic  systams  to  nonstationary  ran- 
dom excitation  are  calculatsd  using  a stata  formulation. 
Analytical  axprasslons  for  evolutionary  covarlaitca  matrlcas 
are  darivad  tor  the  case  of  evolutionary  mhita  noise  excita- 
tion. As  an  example,  raqtonsas  of  a 4-DOF  system  to  ground 
acceleration  ars  calculatsd.  Modal  dacomposltlon  la  utilised 
and  the  rdatlva  importance  of  the  cross  covariance  among 
the  modes  Is  quantified.  Approximate  first  passage  probablll- 
tlas  for  high  thresholds  are  calculated  by  using  the  evolution- 
ary variances  of  a rstoonae  and  Its  time  derivative  and  by 
making  the  Polaeon  assumption.  An  augmented  dynamic 
system  Is  proposed  for  the  case  of  nontvhlta  excitation.  The 
transition  matrix  tor  the  augmented  system  It  given. 


79-1318 

Uybamic  Aaalyiis  of  Vaiwbla  Confipiigtioa  Stouc- 
fttraa  with  Rabdooi  Base  Motion 

S.  Asavanich 

Ph.D.  Thesis,  The  Univ.  ot  Wisconsin-Madison,  147 
pp  (1978) 

UM  7822232 

Key  Words:  Crane  booms.  Antennas.  Random  excitation. 
Computerised  simulation 

A method  Is  developed  and  proposed  tor  the  dynamic  analy- 
sis of  varlaWa  configuration  structures  sublected  lo  random 
excitation  by  computar  simulation  as  a muliivarlsia  and 
multidimsnslottsi  nonttationary  stochastic  process.  The 
approach  employs  nr>ovlr>e  frames  ot  reference  or  multi- 
global  axas  In  oon|unctlon  with  finite  elements  In  the  for- 
mulation of  the  stiffness  matrix  end  governing  equations  of 
motion.  A frame  of  reference  Is  defined  and  considered  tor 
each  substructure.  The  stiffness  matrix  of  each  substructure 
Is  formulalad  and  transformed  to  a common  frame  of  rafer- 
anca  used  as  the  basis  In  the  formulation  ot  the  equations 
ot  motion.  Each  it  superimposed  to  yield  the  ttiffrtess  matrix 
ot  the  entire  structure. 


SEISMIC 

(Also  see  Nos  1373,  1417.  1444.  1448,  1449. 
14b0.  1483,  1484) 


79-1319 

SaisMic  Reipobae  of  Hanuapharical  Foundatioii 

S.M.  Day  and  G.A.  Fra/ier 

Sysfems.  Science  and  Software.  La  Jolla.  CA,  ASCI 
J,  Engr.  Mech.  Div.,  105  (EMI),  pp  29-41  (Feb  1979) 
6 figs,  1 table  19  rets 

Sponsored  by  the  National  Science  Foundation 

Key  Words;  Seismic  rsqionse.  Interaction:  toll  structure. 
Foundations,  Finite  element  technique 

A time  domain  finite  element  method  it  used  to  Investigate 
the  reqxmte  to  seismic  waves  of  rigid,  three-dimensional, 
embaddad  foundations.  The  mathod  eliminates  the  Inftuanca 
of  artificial  grid  boundaries  by  completing  the  transient 
solution  prior  to  the  arrival  ot  any  nonphysical  reflections. 
The  accuracy  of  the  nurrterical  procedure  it  examined  by 
comparison  with  analytic  solutions. 
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79.1320 

Frwjmwcy  Coateal  ia  Eartlii|uake  Simulation 

L D Lutes  and  K.  Lilhanand 

Rice  Univ.,  Houston,  TX,  ASCE  J.  Engr.  Mech.  Div., 
105  (EMI),  pp  143  158  (Feb  1979)  12  figs,  13  refs 

Ktv  IWonta:  Earthquak*  rMPonw,  Singl*  dagrM  of  trMdom 
lynatni,  Compulorind  limulMion.  MonM  Carlo  mathod 

Random  procaatai  with  fraquancv  coniant  similar  to  that  of 
racordad  aarthquakat  ara  gartaratad  by  uiing  linaar  filtart 
to  ramova  tha  vary  low  and  vary  high  fraqtioney  componantt 
of  whita  noiaa.  Tha  tnaanaquarad  ramonwt  of  tlngla-dograa- 
of-fraadom  ttructuraa  to  thaaa  fillarad  procaaaat  are  com- 
parad  with  tha  corramonding  maanaquarad  dimlacamant 
and  valocity  ramonta  ara  praaantad. 


SHOCK 

(Also  see  No.  1487) 


79.1321 

Inatearfy  Tranaonic  Flow  in  Two.Diinenaonal  Chan, 
nela 

T.C.  Adamstjn,  Jr.  and  M.S.  Liou 

Detn.  of  Aerospace  Engrg.,  Michigan  Univ.,  Ann 

Arbor,  Ml,  Rept.  No.  UM015411-F,  41  pp  (Oct 

1978) 

AD-A062  311/6GA 

Kay  Words;  Shock  wave  propagation,  Noitits 

Unsteady  transonic  flow  with  a shock  wave  in  a two^diman- 
sional  channel  is  considered.  Solutions  valid  in  a thin  inner 
region  enclosing  the  nozzle  throat  are  presented.  A brief 
description  of  a computer  movie  is  given;  this  movie  shows 
solutions  for  unsteady  transonic  channel  flow  for  two  differ- 
ent cases  in  wliich  tha  shock  wave,  as  a result  of  pressure 
oscillations  imprassad  downstream  of  tha  nozzia  throat, 
moves  to  and  upstraam  of  the  throat,  disasipaars,  and  reforms 
at  the  throat.  An  anatysis  showing  how  rasults  derived  for 
tha  interaction  between  a shock  wave  and  a turbulent  bound- 
ary layer  in  steady  flow  may  be  used  in  tha  corresponding 
quasl-steady  flow  problem.  Is  preaentad;  a discussion  of 
how  these  results  may  be  used  to  deduce  tha  order  of  tha 
distance  from  the  shock  wave  to  the  saparation  point  and 
the  time  characteristic  of  the  life  of  a shock  induced  sapKa- 
tion  bubble  in  unsteady  flow  it  given. 


PHENOMENOLOGY 


COMPOSITE 


79-1322 

Dynamic  Mechanical  AnaJyaia  of  Fiber  ReinforcesI 
Compoatea 

K.E.  Reed 

NASA  Lewis  Res.  Center,  Cleveland,  OH,  Rept.  No. 
NASA-TM-79033,  E-9831 , 20  pp  ( 1979) 

N79  15157 

Kay  Words:  Composite  structures.  Fiber  composites.  Ther- 
mal excitation.  Resonant  frequenciat 

Dynamic  machanical  and  thermal  propartiat  ara  determined 
for  unidirectional  apoxy/glaai  compositas  at  various  fiber 
orientation  angles.  Resonant  fraquancv  and  relative  logarith- 
mic dacramant  are  measured  at  functions  of  tamparatura. 


79-1323 

Dcteimination  of  Dynamic  Character" atica  of  Elaatic 
Compoiile  Structurea 

K.  Lang 

Ph.D.  Thesis,  Northwestern  Univ.,  157  pp  (1978) 
UM  7907903 

Key  Words:  Composite  structures.  Structural  members. 
Variable  material  propartiat.  Method  of  naw  quotient 

The  dynamic  characterittict  of  the  structural  components, 
whose  material  properties  or  dimensions  vary  sharply  or 
ditcontinuoutly,  art  analyzed  by  the  itiethod  of  the  new 
quotient.  This  method  it  bated  on  general  variational  priiKi- 
ples  which  allow  ndapendant  variations  of  various  fiald 
quantities.  Casas  of  heat  conduction  and  harmonic  waves 
In  layered  composites,  vibration  and  buckling  of  composite 
beams  and  strip-plate  i,  ai.d  vibration  of  non-uniform  rotor 
bladat  are  studied.  The  eigenvalues  and  tha  corresponding 
eigenfunctions  are  estimated  by  the  mathod  of  new  quotient; 
the  results  are  compared  with  those  obtained  by  tha  usual 
Rayleigh  energy  method,  the  exact  solution  (or  available 
experimental  data),  and  othar  approximate  methods.  In 
addition,  tha  corresponding  bounds  on  eigenvalues  are 
constructed  for  certain  casas  with  tha  aid  of  tha  rtew  method- 
ology. 
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DAMPING 

(Alio  see  No.  1303,  1356) 


lions  have  concerned  tyitamt  restricted  to  give  purely  os- 
cillatory response. 


► 


79-1324 

A FeedlMck  VibratioB  Controller  for  Circular  Saws 

R.W.  Ellis  and  C.D.  Mote,  Jr. 

Sandia  Labs.,  Livermore,  CA  94550,  J.  Dyn.  Syst., 
Meas.  and  Control,  Trans.  ASME,  101  (1),  pp  44-49 
(Mar  1979)  7 figs,  4 refs 

Kay  Words:  Saws,  Flexural  vibration.  Stiffness,  Damping 

A feedback  controller  which  increases  the  transverse  stiffness 
and  damping  of  a circular  sew  in  analyzed,  designed  and 
tasted. 


79-1325 

Toraional  Damper  in  a Second  Order  Fluid  (Der 
TonionaKhwinpuigadainpfer  in  einer  Fluiaigkeit 
zweiter  Ordnung) 

J.H.  Spurk 

Technische  Hochschule  Darmstadt,  Petersenstr.  18, 
D-6100  Darmstadt,  Federal  Republic  of  Germany, 
Ing.  Arch.,  ^ (2),  pp  121-127  (1979)  3 figs,  5 refs 
(In  German) 


79-1327 

Deiign  anr*  Measurement  of  Polymeric  Materials  for 
Vibration  Abaoiption  and  Control 

R.E.  Wetton 

Dept,  of  Chemistry,  Loughborough  Univ,  of  Tech., 
Loughborough,  Leics.  LE11  3TU,  UK,  Appl.  Acoust., 
12  (2),  pp  77-97  (Apr  1978)  8 figs,  3 tables,  29  refs 

Kay  Words:  Vibration  damping.  Damping  materials.  Elasto- 
mers 

The  mechanical  characteristics  for  vibration-damping  materi- 
als are  assessed  for  a number  of  Important  applications. 
A tamperature-lndapendent  relaxation  process  in  lamella- 
forming  block  copolymers  is  reported  and  its  possibla  regions 
of  application  discussed.  Recant  developments  are  also 
reported  for  providing  reasonable  damping  levels  in  soft 
elastomeric  systems  by  utilizing  reptation  lost  of  rron-net- 
work  chains. 


FLUID 

(Alto  tee  No.  13001 


Kay  Words:  Torsional  vibration.  Fluid-film  damping 

It  it  shown  that  the  optimal  damping  of  a torsional  damper 
using  a second  order  fluid  at  damper  liquid  may  differ 
tubttantielly  from  the  optimel  damping  computed  on  the 
basis  of  a Newtonian  fluid. 


79-1326 

Conunents  on  Damped  Response  in  Linear  Systems 

D.W.  Nicholson 

Explosion  Effects  Branch,  Naval  Surface  Weapons 
Ctr.,  White  Oak,  Silver  Spring,  MD  20910,  Mech. 
Res.  Comm.,6(1),pp  17-25  (1979)  7 refs 

Kay  Words;  Linear  systems.  Damped  structures.  Vibration 

response 

Nscstsary  and  sufficient  conditions  for  damped  free  motion 
of  linear  tyttamt  are  diteutsad.  In  particular,  theta  ditcut- 


79-1328 

Distillation  Cohinuu  - A Qasa  of  Dynamic  Systems 
with  Multiplicative  Inputs 

M.  Espanaand  I.D.  Landau 

Inst.  National  Polytechnique  de  Grenoble.  Labora- 
toire  D'Automatique,  Ecole  Nationale  Supierieure 
d'Electrotechnique  et  de  Genie  Physique,  Grenoble, 
France,  J.  Dyn.  Syst.,  Meas.  and  Control,  Trans. 
ASME,  101  (1),  PP  58-63  (Mar  1979)  5 figs,  1 table, 
10  refs 

Kay  Words;  Fluid-Induced  excitation.  Distillation  equipment 

The  main  objactiva  of  this  paper  it  to  investigatt  the  proper- 
ties of  the  static  and  dynamic  behavior  of  tha  distillation 
columns  which  are  contaquaneet  of  the  structure  of  the  state 
space  aquations  and  to  verify  them  experimentally.  In 
addition,  tha  use  of  these  properties  for  the  feedforward 
and  feedback  control  of  distillation  columns  it  ditcussad. 
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79-1329 

TIm  Effact  of  Flow  oo  Um  PhUni  Pioblaw  of  Acooo- 
tiu 

F.G.  Leppington  and  H.  Levine 
Dept,  of  Matheniatics,  Imperial  College  of  Science 
and  Tech.,  London  SW7  2BZ,  UK,  J.  Sound  Vib., 
^(1>,pp3-17  (Jan  8, 1979)  1 fig,  8 refs 

Key  Word*;  PIttom,  Fluid-inducod  •xcitalion,  Sound  genora* 
tlon 

A oomprMdbi*  fluid,  bounded  on  one  tide  by  en  infinite 
plene,  flow*  with  constant  subsonic  o>e*d  parailel  to  the 
plane,  and  acoustic  dMurbanca*  are  caused  by  a smali  am- 
plituda  vibration  of  a circular  piston  sat  In  the  plan*.  Th* 
effect  of  th*  mean  flow  on  this  classical  radiation  problem 
is  invastigatad  and  th*  distant  field  is  axprassad  in  alatnantary 
form.  Th*  total  axeas*  artargy  flow  is  calculated  for  th*  com- 
pact piston  with  any  subaonic  mean  flow  (and  also  for  th* 
non<omp*et  piston  with  low  Mach  number  mean  flow) 
and  It  compared  with  that  for  th*  complamantary  problam 
of  a moving  piston  in  a quiescent  fluid. 


79-1330 

Aloag-WM  Gaat  Effect  on  Elevated  Stnictuie* 

C.B.  Yun,  A.M.  Abdelrahman,  artd  P.C.  Wang 
Polytechnic  Inst,  of  New  York,  Brooklyn,  NY,  Engrg. 
Struc.,  (3),  pp  121-124  (Apr  1979)  4 figs,  2 tables, 
10  refs 

Kay  Words;  Wlrtd-induoad  excitation.  Structural  rasponta. 
Random  rasponta 

This  paper  introduces  a random  process  approach  and  it* 
application  to  alavatad  structure*  to  wind  fore*.  As  an  axam- 
pla,  a skylitht  structure  It  anatyiad  by  random  approach 
In  regard  to  th*  guat  affect.  Tha  sam*  affacts  are  alto  aval- 
uatad  by  using  tom*  of  th*  current  avallabi*  building  codas. 


79-1331 

EKfociMBta  OB  SoBBd  Radiatioa  D«e  to  Non-Liaear 
iBlarMtiaB  of  loitAiity  Watrea  io  a Tniliialent  Jet 

0.  Ronneberger  and  U.  Ackermann 
Drittet  Phyiikalisches  Institut,  UniversitSt  Gbttin- 
gen,  Burgerstrasse  42-44,  D-3400  GSttingen,  Federal 
Republic  of  Germany,  J.  Sound  Vib.,  62  (1),  pp  121- 
129  (Jan  8, 1979)  6 figs,  19  refs 


Kay  Words;  Turbulanc*,  Sound  waves.  Wav*  quid*  analy- 
sis 

A turbulent  circular  i*t  is  axcitad  at  two  frequancia*  and  th* 
prastur*  on  th*  axis  of  th*  Jat  at  well  at  in  th*  far  field  it 
nwatured.  A non-llnaar  wavaguid*  modal  of  th*  largt  struc- 
tures of  th*  turbulanc*  it  outlined. 


79-1332 

Giaot  Mooopole  ReaooaBce*  is  the  Scatteriog  of 
Waves  from  Gaa-Fibd  Spherical  (Cavities  and  Babbles 

G.  Gaunaurd,  K.P.  Scharnhorst,  and  H.  Ubera(( 
Naval  Surface  Weapons  Ctr.,  Silver  Spring,  MO 
20910,  J.  Acoust.  Soc.  Amer.,  65  (3),  pp  573-594 
(Mar  1979)  11  figs,  34  refs 

Kay  Words;  Cavitycontalning  madia.  Wav*  diffraction 

Th*  thaoretical  analysis  needed  for  th*  complete  study  of  th* 
monopol*  mod*  of  vibration  It  performed.  Th*  otproach  it 
bated  on  th*  Brait-Wignar  formulation  of  nudasr  scattering 
theory.  A complat*  analytical  study  of  th*  fundamental 
ratonanc*  and  its  ovartonat  In  th*  monopol*  cat*  is  pra- 
tantad. 


SOIL 


79-1333 

Soil-Stmctore  lateiectioB  Uader  Wiad  Loadng 

J.F.  Howell 

Ph.D.  Thesis,  The  Un'iv.  of  Western  Ontario  (Canada) 
(1978) 

Kay  Words;  Intaraction:  toil-structure.  Wind-induced  excita- 
tion, Vortex  shedding.  Pile  foundations,  Pootirrgt 

Th*  rol*  of  th*  important  paramatart  it  damonttratad  for 
pH*  foundations  in  torsion  whar*  doted  form  aqustlont  art 
davalopad  to  allow  accurat*  prediction  of  rasponta  using  th* 
tub-structuring  approach.  Soma  common  design  tpproachat 
for  ambaddad  footings  and  pH*  foundations  art  critically 
axaminad  and  bnprovamantt  art  tuggastad.  Th*  excitation 
of  a ttructura  by  vortex  shedding  It  axaminad  In  detail  in 
an  txparimantal  program  aimed  at  improvirtg  th*  pradlc- 
tlons  of  th*  forced  vibration  modal. 


79-1334 

Vertical  Vibratioa  of  Piles 

R.L.  Kuhlemeyer 

Dept,  of  Civil  Engrg.,  Univ.  of  Calgary,  Calgary, 
Alberta,  Canada,  ASCE  J.  Geotech.  Engr.  Div.,  105 
(GT1),  pp  273-287  (Jan  1979)  12  figs,  12  refs 

Key  Words;  Pile  structures.  Foundations,  Finite  element 
technique.  Interaction;  soil-structure 

Finite  element  results  obtained  using  an  estaWiahad  elastic 
half  space  modal  are  presented  for  the  vertical  response  of 
pile-soil  systems.  A simplified  lumped  mass  model  of  the 
pile-soil  system  is  described. 


79-1335 

Static  aad  DyMniic  Lateraly  Loa4a4  Floatiag  Pica 

R.L.  Kuhlemeyer 

Dept,  of  Civil  Engrg.,  Univ.  of  Calgary  Calgary, 
Alberta,  Canada,  ASCE  J.  Geotech.  Engr.  Div.,  IPS. 
(GT2),  pp  289-304  (Feb  1979)  7 figs,  2 tables, 
14  refs 

Kay  Words;  Pile  structures.  Foundations,  Finite  element 
technique 

Static  loading  rasulu  are  presented  in  the  form  of  flexibility 
coefficiantt  for  a range  of  tiwo-layer  soil  systems.  The  dy- 
namic loading  fundamental  solution  for  a pile  embedded  in 
an  elastic  half  space  is  prasantad  in  terms  of  the  statics  solu- 
tion muhipliad  by  the  associated  complex,  frsqusrtcy- 
dependent  factors. 


tura  interaction;  and  develop  tschniquas  for  predicting 
prototype  behavior  from  such  model  studies. 


EXPERIMENTATION 

BALANCING 


79-1337 

Oa  IIm  Balaariag  Coavetgence  of  Flexible  Rotors, 
with  Special  Refereace  to  Aaynaaetric  Rotors 

Y.  Matsukura,  M.  Kiso,  T.  Inoue,  and  M.  Tomisawa 
Central  Research  Lab.,  Mitsubishi  Electric  Corp., 
Amagasaki,  Japan,  J.  Sound  Vib.,  63  (3),  pp  419- 
428  (Apr  1979)  8 figs,  16  refs 

Kay  Words;  Rotors,  Flexible  rotors.  Balancing  techniques 

Convergent  and  divergent  raskfusl  unbalances  are  theoreti- 
cally prsdictsd  and  experimentally  observed  in  a series  of 
balancing  procedures  in  which  the  conventional  balancing 
method  for  symmetric  rotors  has  been  applied  to  that  of 
asymmetric  rotors,  of  which  the  flexural  rigidities  on  the  two 
principal  axM  at  the  cross-aaction  are  not  the  same. 


DIAGNOSTICS 


79-1336 

Shaking  Table  Teals  and  Analysis  of  Soil  Stractuie 
Systems 

T.  Kagawa 

Ph.D.  Thesis,  Univ.  of  California,  Berkeley,  170  pp 
(1978) 

UM  7904498 

Key  Words;  Interaction;  soil-structure.  Shakers,  Vibration 
tests.  Model  testing 

Large-scale  shaking  table  tests  on  a soil-structure  system  are 
performed.  The  tests  provide  a better  understanding  of  the 
soil-structure  interaction  phenomena;  facilitate  the  develop- 
ment of  techniques  for  model  vibration  studies  of  soil-struc- 


79-1338 

Machinery  Protection  ThroRgh  Automated  Du^noa- 
tka 

D.S.  Wilson 

Shaker  Research  Corp.,  Ballston  Lake,  NY,  Diagnos- 
tic Machinery  Health,  Winter  Annual  Meeting  of 
ASME,  San  Francisco,  CA,  Dec  10-15,  1978,  pp  1- 
14, 8 figs,  1 ref 

Key  Words:  Diagnostic  techniques.  Computer  aided  tech- 
nlquas.  Nuclear  power  plants 

A computer  based  automated  system  is  described  for  deten 
mining  the  operating  health  of  a plant  with  a large  number 
of  critical  machines  such  as  a nuclear  power  plant.  In  which 
the  number  of  Installed  vibration  tensors  may  range  from 
100  to  200.  In  the  paper,  the  capabilltlet  and  limitations 
of  such  a systsm  are  discussed. 
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79-1339 

Rotating  Machinery  Diagnoeia  Through  Shoch  Pulae 
Monitoring 

D.  Board 

SKF  Industries,  Inc.,  King  of  Prussia,  PA,  Diagnostic 
Machinery  Health,  Winter  Annual  Mtg.  of  ASME,  San 
Francisco,  CA,  Dec  10-15,  1978,  pp  25-40,  18  figs, 
2 tables,  9 refs 

Key  Words:  Diagnostic  techniques,  Rotating  structures. 
Shock  pulse  method 

This  paper  discusses  shock  pulse  theory,  illusiretes  its  use 
through  case  histories,  end  describes  new  eutomated  hard- 
ware that  is  simple  to  operate  and  maintain  in  the  field,  at 
wall  as  a cost  affective  means  of  preventing  catastrophic 
failure  or  unforeseen  equipment  downtime. 


79-1340 

Bearing  Diagnoalks:  An  Overview 

J.S.  Mitchell 

Turbo  machinery  Consultant,  San  Juan  Capistrano, 
CA,  Diagnostic  Machinery  Health,  Winter  Annual 
Mtg.  of  ASME,  San  Francisco,  CA,  Dec  10-15,  1978, 
pp  15-24,  5 figs,  9 refs 

Key  Words:  Diagnostic  techniques.  Bearings 

In  this  paper  the  symptoms  of  problems  normally  associated 
with  bearing  failures  are  reviewed  and  current  methods  for 
extracting  and  evaluating  the  characteristics  of  rolling  ele- 
ment bearings  are  described. 


EQUIPMENT 


^79-1341 

Klectrohydraulic  - The  Moat  Venatile  ShakerT 

B L.  Huntley 

Team  Corp.,  South  El  Monte,  CA,  J.  Environ.  Sci., 
22  (2),  pp  32  35  (Mar/Apr  1979)  4 figs,  5 refs 

Key  Words:  Electrohydraulic  shakers.  Test  equipment. 
Vibration  tests.  Shock  tests 

This  article  discusses  the  lass  well  known,  but  highly  varse- 
llla  electrohydraulic  shaker  and  its  application  for  vibration 
and  shock  test  needs. 


FACILITIES 

(See  No  14201 


INSTRUMENTATION 


79-1342 

Experimental  Study  of  Input  Tranaducer  Dynamica 
in  Bearing  Identification 

R.  Stanway  and  C.R.  Burrows 

Univ.  of  Sussex,  Falmer,  UK,  ASME  Paper  No. 

78WA/DSC6 

Keywords:  Transducers,  Bearings 

The  authors  have  pravlously  diKussad  the  theoretical  ad- 
vantages of  using  a pseudo-random  binary  sequence  as  a 
test  signal  to  estimate  the  eight  linearised  coefficients  rep- 
resenting a lournal  bearing  oil-film.  Experinwnts  of  input 
transducer  dynamics  in  bearing  identification  are  described. 


79-1343 

Sdretion  and  Uar  of  Microphones  for  Engine  and 
Aircraft  Noise  Meaanresnenta 

H H Tdniguchi  and  G.  Rasmussen 
Boeing  Commercial  Airplane  Co.,  Seattle,  WA,  S/V, 
Sound  Vib.,  13  (2),  pp  12  20  (Feb  1979)  14  figs, 
3 tables.  22  rets 

Key  Words:  Microphones,  Measuring  instruments.  Mea- 
surement techniques.  Aircraft  noise.  Engine  noise 

This  article  describes  a methodology  and  presents  recom- 
mendations for  the  selection  and  use  of  microphones,  based 
on  situations  encountered  in  engine  and  aircraft  tests.  The 
characteristics  of  air-condenser  microphones,  in  a defined 
acoustic  environment,  are  evaluated  for  their  ability  to  meet 
test  requirements.  Microphone  size,  type,  positioning,  orien- 
tation, and  calibration  are  considered.  Specific  microphone 
typos  and  orientation  which  provide  reliable  maaeureiTwnts 
are  recommended. 


79-1344 

Maxunum  Hold  AtrangentenU  in  Preciaion  Sound 
Level  Metera  ' 

I.  Campbell 
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Computer  Engineering  Ltd.,  Noise  Control  Vib. 
Isolation,  10  (3),  pp  99-100  (Mar  1979)  1 fig 

K«v  Words;  Sound  lovol  motors,  Moosuring  instrumonts 

A sound  lovol  motor  is  doscribod  in  wbich  tho  moxwnum 
voluo  is  hold  digitoily,  thoioby  oliminoting  tho  docoy  protolom. 


TECHNIQUES 

(Also  see  Nos.  1298.  14431 


79.1345 

Near  Field  Oeteimittaitioa  of  tke  Cosoplex  Radiaboa 
Efficieacy  and  Acoustic  lateanty  OistributioB  for 
a Reaoaantly  Vibrating  Surface 

C.H.  Hansen  and  O.A.  Bies 

Dept,  of  Mech.  Engrg.,  The  Univ.  of  Adelaide,  Ade- 
laide, South  Australia,  5000,  J.  Sound  Vib.,  62  (1), 
pp  93-110  (Jan  8,  1979)  11  figs,  1 table,  23  refs 

Key  Words:  Vibrating  structures,  Sound  waves.  Elastic 
waves.  Wave  propmation,  Moasuroment  tachniquos.  Tasting 
techniques 

An  axperinriantai  procedure  is  described  which  allows  both 
the  resistive  and  reactive  parts  of  the  acoustic  radiation 
efficiency  of  a resonantly  vibratittg  surface  to  be  determined 
from  maasursmants  in  the  acoustic  near  field.  In  addition, 
the  procedure  allows  the  precise  quentitstiva  location  on  tha 
vibrating  surfacat  of  acoustic  sources  which  radiate  energy 
to  tha  far  field. 


79-1346 

A Tnuinent  Testing  Technique  for  the  Detemtina- 
tion  of  Matrix  Parameters  of  Acoustic  Systems,  1: 
Theory  and  Principles 

C.W.S.  To  and  A.G.  Ooige 

Dept,  of  Mech.  Engrg.,  Univ.  of  Calgary,  Calgary, 
Alberta,  Canada,  T2N  1N4,  J.  Sound  Vib.,  62  (2), 
pp  207-222  (Jan  22,  1979)  5 figs,  27  refs 

Key  Words:  Testing  techniques.  Experimental  data.  Tran- 
sient response.  Matrix  methods.  Parameter  identiflcstion 
technique 


A transient  testing  technique  it  developed  for  rapid  testing 
of  comportants  in  acoustic  systems.  Fourier  transforms  of 


transient  Pleasure  daM  art  utHitad  to  piovids  sysitm  eharao- 
tarietlct  in  the  frenuancy  domain.  Ttie  approach  is apptieabla 
to  field  tasting  sitiialions  where  short  durstlon  tasting  with 
a minimum  of  partabls  inetrumentation  It  daairaMa  and  no 
special  apparatus  such  as  anaohets  tetminaiions  are  asollabla. 
OarivotiorM  of  matrix  parameters  sap  reseed  In  terms  af  the 
transforms  of  pairs  of  pretturs  data  are  pretantad  for  a 
variety  of  taeting  conditions  and  system  types.  Analyilcal 
expressions  far  thaoieticat  matrix  parameters  for  talactsd 
known  systems  are  also  indudad  for  comparison  with  experi- 
mental  results. 


79-1347 

A Trauaieut  Teateg  Techaaque  for  the  Detrrmipatioit 
of  Matrix  Paraiaetera  of  Acoustic  Systema,  II:  Expert- 
mental  Procedures  and  Reauha 

C.W.S.  To  and  A.G.  Ooige 

Dept,  of  Mech.  Engrg.,  Univ.  of  Calgary,  Calgary. 

Alberta,  Canada  T2N  1N4,  J.  Sound  Vib.,  §2  (2), 
pp  223-233  (Jan  22,  1979)  16  figs,  1 table.  13  refs 

Key  Words:  Testing  techniques.  Experimental  data.  Tran- 
sient response.  Matrix  methods.  Pipes  (tubes),  Perameter 
identification  technique 

This  paper  deals  with  the  mplicatlon  of  e transient  testing 
technique  for  the  determination  of  matrix  parameters  of 
acoustic  systems.  Exparimants  are  conducted  for  six  systems 
of  various  geometricsl  configurations  such  as  a section  of 
pipe;  a small  expansion  chamber;  a large  expansion  chamber; 
partition  pipes;  partition  chambers;  and  an  expansion  cham- 
ber with  insertion  pipes.  Two  series  of  results  were  obtained 
for  these  systems,  one  concerned  with  the  evaluation  of 

matrix  parameters  for  blockable  and  reciprocal  cases  and  tha  ( i 

other  for  the  non-blocksbie  and  reciprocal  types. 


79-1348 

Time-Averaged  Moire  Method  for  lu-Plaiie  Vibra- 
tional  Analysis 

C.Y.  Liang,  Y.Y.  Hung,  A.J.  Durelli,  and  J.D.  Hovan- 
esian 

School  of  Engrg.,  Oakland  Univ.,  Rochester,  Ml 
48063.  J.  Sound  Vib.,^  (2),  pp  267-275  (Jan  22, 
1979)  5 figs,  12  refs 

Kay  Words;  Vibration  responss.  Tasting  techniques.  Movie 
effects 

A new  method  it  proposed  for  the  determination  of  the 
in-platte  displacement  components  of  bodies  subiected  to 
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cyclic  locdlng.  The  rcoocdlng  on  • photogr«>>>lc  film  It 
dona  ctMicillV,  with  upoMre  limci  longM’  than  tha  pariod 
of  vibration  (timaavaraga).  A grating  printad  on  tha  body 
lurfaca  I*  partuibad  by  tha  motion  and  tha  digilacamantc 
ara  analytod  by  photographing  tha  grating  llnaa. 


79-1349 

Ubderwalar  Inugibg  Syatani  Uaias  M«lti-Fi«qiae*cy 
Uhraaobie  Hologra|tliy 

T Sato  and  M Iguchi 

Electrotechnical  Lab  2-6-1  Nagata-cho.  Chiyoda-ku, 
Tokyo,  Japan,  Bull.  JSME,  ^ (164),  pp  190-197 
(Feb  1979)  1 1 figs,  7 refs 

Kay  Words:  Acoustic  hotography,  (Jndarwalar  sound 

This  paper  dascribas  an  acoustical  holographic  imaging  sya- 
tam  which  haa  a racaiving  array  and  reconstructs  tha  Imaga 
using  computar  calculation. 


79-1330 

Aa  latroOuctiob  to  Acoiutk  Emiaaion  aati  a Prac- 
tical Example 

A.  A.  Pollock 

Dunegan/Endevco,  J.  Environ.  Sci.,  22_(2),  pp  39-41 
(Mar/Apr  1979)  41  refs 

Kay  Words:  Acoustic  amission,  Nondastructiva  tests 

In  this  paper  tha  following  topics  ara  covered  by  way  of 
ganaral  introduction:  Fundamantals  and  matarial  behavior: 
Scope  of  applicationt  to  nondastructiva  tatting  and  quality 
control:  Instrumentation  principles:  Typical  applicationt: 
and  Limitations.  A specific  application  of  AE  to  tha  tatting 
of  bucket  trucks  is  ditcutasd.  This  example  illuttratas  tha 
conttructiva  use  of  tha  Kaiser  affect  to  pradict  strength, 
tha  use  of  structural  calibration  as  an  aid  to  tyttam  design, 
and  tha  reduction  of  laboratory  findings  to  practical  test 
procadurat. 


79-1351 

Acoiulic  Imaging  (or  Nonckatructwe  Evaluation 

G.S.  Kino 

Edward  L.  Ginzion  Lab.,  W.W.  Hansen  Labs,  of 
Physics,  Stanford  Univ.,  Stanford,  CA  94305,  IEEE 


Proc.,  §1  (4),  pp  510-525  (Apr  1979)  21  figs,  22 
refs 

Kay  Words:  Nondaatructlva  tasting.  Acoustic  tachnlqusa 

Tha  applicstion  of  acoustic  Imaging  tschniquas  to  nondsa- 
tructiva  tsatlng  (NOT)  of  materials  is  diseusaad.  Attar  a 
daaerlptlon  of  tha  standard  NOT  taehnlquaa  amployad  In 
tha  field  and  soma  axamplat  of  machanically  acannad  Imaging 
dsvicat,  most  of  tha  paper  It  devoted  to  a description  of 
alactronicsily  scanned  and  focused  lyttamt. 


79-1352 

Aeouatk  Microaeo|»y  • 1979 

L.W.  Kessler  and  O.E.  Yuhas 

Sonoscan,  Inc.,  Bensenville,  IL  60106,  IEEE  Proc., 

^ (4),  pp  526-536  (Apr  1979)  17  figs,  36  refs 

Kay  Words:  Acoustic  microscopy,  Nondastructiva  tasting. 
Tatting  tschniquas 

Acoustic  microscopy  It  amarging  as  an  important  analytical 
tachniqua  tarving  tha  needs  of  both  biomedical  and  materials 
technology.  Bated  upon  Imaging  of  spaclmans  with  alaatic 
waves  at  VHF  and  UHF  fraquanclas,  acoustic  mlcroacopas 
reveal  structural -mechanical  propartias  with  high  magnifica- 
tion. A ravlaw  of  tha  tachniquat  and  their  applicationt  ara 
prasantad. 


COMPONENTS 


SHAFTS 

(Also  see  No.  13831 


79-1353 

Ob  the  Sttbliantiouc  Oacllatiou  of  Duytnmetrical 
Shafta 

T.  Yamamoto,  Y.  Ishida,  and  K.  Aizawa 
Faculty  of  Engrg.,  Nagoya  Univ.,  Chikusa-ku,  Na- 
goya, Japan,  Bull.  JSME,  73^  (164),  pp  164-173  (Feb 
1979)  16  figs,  20  refs 

Kay  Words:  Shafts  (machine  alamants).  Ball  basringt.  Sub- 
harmonic oscillations 


In  Ih*  analyili  of  on  Mniymmatrical  ifuft  tyilwn  with  non- 
linow  ctiaracWriMici,  th«  mothod  utiliiing  notmti  coor- 
dinatt*  cannot  ba  uaad.  Such  phanomana  ara  aaplainad 
thaonticallv  bv  tha  malhod  piopotad  in  thi*  papar. 


79-13S4 

Vibratioa  of  a Shaft  Paa^  Throttch  Sevetal  Critical 

SpM^a 

S Yanabe,  K.  Kikuchi,  and  S.  Kobdvasfii 
Tokyo  Inst  of  Tech.,  Meguro  ku.  Tokyo.  Japan. 
Bull  JSMt.  2^(164).  pp  1b6-163  (Fob  1979)  13 
tigs.  2 tables.  6 rets 

Kay  Words:  Shatts.  Transiant  raa>onsa,  Rasonanca  paM 
through.  Critical  apaadt 

Tha  transient  vibration  ot  a shaft  passing  through  Its  ssvarai 
critical  yaads  at  a unifonn  accsiaration  rata  it  invattigatad. 
Tha  shaft  it  sMumad  to  hava  a uniform  taction  and  ba  lup- 
portad  at  both  ands  by  K>rings  and  dampars.  Tha  fraa  libra- 
tion  of  tha  tytlam  is  analyiad  to  gat  tha  ralationthip  batwaan 
tha  damping  givan  at  tha  ands  ot  tha  shaft  and  tha  modal 
damping  ratio.  Tha  maximum  amplitudas  of  tha  shaft  passing 
through  tha  first  and  tha  second  critical  rosads  at  variout 
aecalaratlon  ratas  using  tha  spproximata  aquationt  ara 
calculatad.  Thaaa  cslculatad  results  ara  comparad  with  tha 
axparimantal  onas. 


79-1355 

CoiMpantiv*  EfTscteacy  E^matso*  of  Some  Deaicea 
for  Dyaamie  SUbilkatioa  of  Shafts 

A.P  Ksvolelisand  L.  Kulys 

Lieuiyos  Mechanikos  Rinkinys.  No.  2 (18),  pp  31-39 
(1977)  6 figs.  Vilnius  Civil  Engrg.  Insl.,  2326CX) 
Vilnius,  Gorkio  73  Lithuania 
(In  Russian) 

Kay  Words:  Machinery  vibration.  Vibration  control.  Shafts 

Tha  daaign  of  flaxibla,  Inartie  and  gyroscopic  couplings  it 
diteuttad.  In  the  articio  dawicat  for  reducing  harmhil  ma- 
chlnary  ooms>onant  vibrations  ara  analytad.  Operation  of 
thaaa  davicat  Is  bated  on  dynamic  vibration  damping  princl- 
plaa.  Dynamic  modalt  ara  raprttantad  by  a rotating  mast 
connactsd  to  tha  shaft. 


79-1356 

Ob  Potabtial  IbSUhility  Aroaa  ib  Oybabsie  Equili- 
braim  of  FIcKihla  ShsfU  (Apia  galimw  Ubkathi 
vdaby  dsbamibha  puriaiisvyroa  bariahiiiubo  aobaa) 

A P.  Kavolelisand  L.  Kulys 

Lietuvos  Mechanikos  Rinkinys.  No.  1 (17),  pp  19- 
23  (1977)  3 figs,  3 refs,  Vilnius  Civil  Engrg  Inst., 
232600  Vilnius.  Gorkio  73.  Lithuania 
(In  Russian) 

Kay  Words:  Shafts,  Critical  tsiaads 

Tha  ptpar  analyns  tha  dynamic  aquilibrium  of  flaxibla 
shafts  with  rotational  roaad  axcaading  a critical  value.  Tha 
dynamic  modal  of  tha  shaft  it  intarpratad  at  a system  with 
two  or  three  dagraas  of  freedom,  Tha  analytls  It  rrrada  by 
the  Raut-Gurviu  rrrathod. 


BEAMS,  STRINGS.  RODS,  BARS 

(Alto  tee  No.  1389) 


79-1357 

IbsUhility  of  the  Moliob  of  a Beam  of  PariotisedUy 
Varyibg  Lebgth 

J.  Zaiacikovvski  and  J.  Lipinski 
Lodr  Technical  Univ..  Lodi,  Zwirki  36,  Poland.  J. 
Sound  Vib..  W (1),  PP  9-18  (Mar  8,  1979)  5 figs, 
3 refs 

Kay  Words:  Beams,  Cantilever  beams.  Parametric  vibration 

Tha  parametric  Instability  of  tha  motion  of  a cantllavar  beam 
of  periodically  varying  length  it  investigated.  Tha  boundaries 
of  tha  instability  regions  ara  found  and  plotted. 


79-1358 

Mibbuum  Weight  Deaigb  of  Beams  ib  Torriobal  Vibm- 
tiob  with  Several  Frequebcy  Cobstiaibts 

M.H.S.  Elwany  and  A.D.S.  Barr 
Dept,  of  Mech.  Engrg.,  Univ.  of  Dundee,  Dundee 
DD1  4HN,  UK,  J.  Sound  Vib.,  W (3),  pp  411425 
(Feb  8, 1979)  5 figs,  5 tables,  6 refs 

Kay  Words:  Cantllavar  beams.  Beams,  Torsional  vibration. 
Minimum  weight  design 
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Tri«  ilciigo  ot  bMmi  o*  ccntilmar  form  carrying  ai>  and  inar- 
(la  M at  to  minunua  tf>a  total  matt  tubiact  to  tha  eonttraint 
tt>ai  oi>a.  tMO  or  thraa  of  itt  torttonal  natural  fraquanciat 
ara  litad  at  ipacifiad  waluat  it  contidarad.  Tha  problam  n 
ttatad  in  variational  form  witf)  tha  conitraintt  introducad 
through  Lagranga  multipliart.  Tha  known  tolutioni  for  lait 
conttrainad  problamt  ara  utad  at  a tMtit  from  which  to 
itarata  to  tha  raquirad  tolutiont.  Optimum  profilat  and  tablat 
of  numerical  data  computed  for  variout  atamplat  ara  given. 


79-1359 

The  Influence  of  Tift  Maa  Offaet  on  the  Stability 
of  Beck'a  f'.olumn 

GL  Arwh'tsiiii,  J D VasiUiWis,  dnil  J .1  Wu 
U S Army  Ariiidniont  Hes  and  Dev  Command. 
Benet  Weafions  Lab.,  LCWSL,  Watervliet  Arsenal, 
Wdtervliet,  NY  12189,  J Sound  Vib.,  62  (4>.  np  475- 
480  (Feb  22.  19791  3 ligs.  7 rets 

Kay  Words:  Mats-Oaam  tvttemt.  Cantilever  twamt.  Follower 
forces.  Flutter 

In  this  paper,  the  stability  of  a slender  cantilever  carrying 
a tip  matt  at  itt  free  end  and  subjected  there  to  a follower 
force  it  invattigatad.  The  centroid  of  tha  tip  maat  if  offset 
from  tha  free  end  of  tha  beam  and  it  located  along  its  ex- 
tended axis.  The  attociated  boundary  value  problem  it 
tohrad  and  the  exact  fraquancy  equation  it  derived.  Tha 
frequency  aquation  it  tohrad  numerically  for  tha  cate  in 
which  both  tha  beam  and  the  tip  maa  have  circular  cron- 
tact  lont. 


79-1360 

Simple  BuckliuK  and  Vibration  Analyaeaof  Beam  or 
Spiia|[  Connected  Stiwcturea 

F.W.  Williams 

Dept,  of  Civil  Engrg.,  Univ.  of  Wales  Inst,  of  Science 
and  Tech.,  Cardiff  CF1  3NU.  UK,  J.  Sound  Vib., 
62  (4),  pp  481-491  (Feb  22.  1979)  6 figs,  8 refs 

Kay  Words:  Multibaam  tyttamt.  Beams,  Springs,  Ultimata 
load.  Natural  fraquanciat.  Mode  thapat 

Tha  problam  contirlarad  it  tha  buckling  or  vibration  of  a 
tyttam  of  columns,  or  general  ttructurat,  which  ara  suit- 
ably related  to  each  other  and  ara  connected  together  by 
tatt  of  tpringi,  or  inaxtantible  batntt,  which  art  alto  suit- 
ably related  to  each  other. 


79-1361 

llifher  Order  Tapered  Beam  Finite  Flementa  for 
V ibration  Anatyiia 

C.W.S,  To 

Inst,  ot  Sound  and  Vib.  Res..  Univ.  of  Southampton, 
Southampton  S09  5NH,  UK,  J.  Sound  Vib.,  W (1). 
pp  33-bO  (Mar  8,  1979)  5 figs.  3 tables,  12  refs 

Kay  Words.  Baamt,  Variable  cron  taction,  Finita  alanriant 
technique 

In  this  paper,  explicit  exprauiont  for  man  and  ttiffrtatt 
matricat  of  two  higher  order  tapered  beam  alamantt  for 
vibration  analyut  ara  pratantad.  Orta  hat  thraa  dagraat  ui 
freedom  par  node  and  tha  other  four  dagraat  of  freedom 
par  node.  Tha  four  dagraat  of  fraadom  of  tha  latter  element 
are  tha  ditplacamant,  slope,  curvature  arid  gradient  of  curva- 
ture. Thus,  this  element  adequately  rapnttantt  all  tha  physical 
tituationt  involved  in  any  combination  of  ditplacamant, 
rotation,  banding  moment  and  shearing  force.  Comparitont 
with  existing  latuitt  tha  literature  concerning  tapered 
cantilever  baam  ttructurat  with  or  without  an  and  matt  and 
itt  rotary  inertia  ara  made. 


79-1362 

V ibratiun  and  Stability  of  FlaaticaUy  Supported 
Beams  Carrying  an  Attached  Maaa  Under  Axial  and 
Tangential  Loads 

H,  Sdito  and  K.  Otomi 

Dept,  of  Mech.  Engrg.,  Tohoku  Univ.,  Sendai,  Japan, 
J,  Sound  Vib..  6^  (2),  pp  257-266  (Jan  22,  1979) 
8 figs.  5 refs 

Kay  Words:  Baamt.  Mau-baam  tyttamt.  Vibration  ratponta 

The  vibration  and  stability  of  an  alattically  tupportsd  baam 
carrying  an  attached  matt  and  tubjsctad  to  axial  and  tangen- 
tial oomprattiva  loads  ara  invattigatad.  Tha  analytit  it  batad 
on  tha  Timoshenko  baam  theory  and  tha  affaett  of  tha  at- 
tached matt  ara  axprattad  with  Dirac  delta  functions.  Tha 
influancat  of  tha  support  stiffnett,  tha  direction  of  loading, 
and  the  slandartsatt  ratio  on  tha  natural  frequency  and  criti- 
cal load  of  a baam  ara  ditcuttad. 


79-1363 

Simple  Modeb  for  Computing  Dynamic  Reiponsea 
of  Complex  Frame  Structuiea 

C.  Chen 

Ph.O.  Thesis,  Purdue  Univ.,  1 19  pp  (1978) 

UM  7905708 
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K«v  Wordi:  Complex  nructum,  Frarntt,  Baamt,  Timo- 
thanko  theory 

A (impla  thaar  beam  modal  and  a Timothanko  beam  modal 
ara  davalopad  for  dynamic  analyaat  of  complex  frame  itruc- 
turat.  Explicit  formulae  ara  derived  for  computing  tha  equiv- 
alent ihaar  arKl  banding  rigidities  in  terms  of  tha  member 
dimensions  and  material  properties  of  the  original  frame 
structure.  Tha  simple  models  are  evaluated  by  comparing 
the  simpla  model  solutions  with  tha  solutions  obtained 
from  using  full  scale  finite  elements  in  free  vibrations  of 
plana  frames. 


79-1364 

Dysumsc  Behaviour  of  a Beam  Subjected  to  a Force 
of  Tane-DepeudeBt  Frequency  (Effects  of  Solid 
Viacoiity  and  Rotatory  Inertia) 

S.-l.  Suzuki 

Dept,  of  Aeronautics,  Nagoya  Univ.,  Nagoya,  Japan, 
J.  Sound  Vtb.,  §2  (2),  pp  157-164  (Jan  22,  1979) 
4 figs,  5 refs 

Key  Words:  Beams,  Viscoelastic  media.  Rotatory  inertia 
effects.  Resonance  pass  through.  Time-dependent  excitation 

Tha  dynamic  behavior  of  a beam  it  investigated  through  the 
use  of  a Voigt-type  mechanical  model  when  tha  frequency 
> of  external  forcing  passes  through  the  first  critical  frequency 

of  tha  beam,  increasing  or  decreasing. 

i 

j 


79-136S 

Coupling  Effecta  on  a Cantilever  Subjected  to  a 
Follower  Force 

A.N.  Kounadis  and  J.T.  Katsikadelis 

National  Technical  Univ.,  Athens,  Greece,  J.  Sound 

Vib.,  62  (1),  pp  131-139  IJan  8, 1979)  6 figs,  17  refs 

Kay  Words:  Beams.  Cantilever  beams.  Flutter,  Timoshenko 
theory,  Tranwerte  shear  deformation  effects.  Rotatory 
inertia  affects 

In  this  investigation  a solution  methodology  it  presented 
for  studying  the  stability  of  a uniform  cantilever  having  a 
trantlstional  and  rotational  spring  at  its  support,  carrying 
two  concentrated  mattes,  one  at  tha  support  and  the  other 
at  its  tip,  end  subiectad  to  a follower  comprtttiva  force  at 
its  free  end.  The  analysis  it  bated  on  Timotlienko't  beam 
theory  by  considering  the  cantilever  as  a continuous  elastic 
system.  The  coupling  affects  on  the  flutter  load  ara  attested 
for  a variety  of  parameters  such  at  translational  and  rota- 


tional springs  at  the  support,  translational  and  rotational  in- 
ertia of  the  concentrated  masses,  and  crott-tactional  shape, 
as  well  at  transverse  shear  deformation  artd  rotatory  inertia 
of  the  nnats  of  the  column. 


79-1366 

The  Vibrationt  of  Generally  Orthotropic  Beama, 
A Finite  Element  Approach 

K.K.  Teh  and  C.C.  Huang 

Dept,  of  Mech.  Engrg.,  Univ.  of  Western  Australia, 
Nedlands,  6009,  Western  Australia,  Australia,  J. 
Sound  Vib.,  W (2),  pp  195-206  (Jan  22,  1979) 
4 figs,  4 tables,  1 2 refs 

Key  Words:  Beams,  Natural  frequencies.  Finite  element 
technique.  Transverse  shear  deformation  effects.  Rotatory 
inertia  effects 

This  peper  presents  two  finite  element  models  for  the  pre- 
diction of  free  vibrational  natural  frequencies  of  fixed-free 
beams  of  general  orthotropy.  The  discrete  models  include 
the  tranarerse  shear  deformation  effect  and  the  rotary 
inertia  effect. 


79-1367 

Flexural  Wswe  Motion  in  Beam-Type  Diaordeictl 
Periodic  Syatema:  Coincidence  Phenomenon  and 
Sound  Radiation 

A.S.  Bansal 

Dept,  of  Mech.  Engrg.,  Punjab  Agricultural  Univ., 
Ludhiana-1410C)4,  India,  J.  Sound  Vib.,  62  (1), 
pp  39-49  (Jan  8, 1979)  4 figs,  8 refs 

Key  Words:  Beams,  Periodic  structures,  Sound  waves 

This  paper  deals  with  flaxural  wavs  motion  in  uniform 
beam-type  periodic  systems  whose  repeating  units  are  identi- 
cal finite  beams  with  multiple  beam-length  disorders.  A 
general  expression  derived  for  the  propagation  constants  is 
employed  to  study  its  variation  with  frequency  for  a beam 
system  having  4-span  disordered  repeating  units.  Free  flexur- 
al waves  are  studied  at  wave  groups  consisting  of  a large 
number  of  harmonic  components  of  different  wavelangtht, 
phase  velocities  and  directions.  Phase  valocitiat  are  com- 
puted and  plotted  for  different  fraquanciat  in  the  propaga- 
tion zones  in  which  the  free  waves  progress  without  attenua- 
tion. 
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79>1368 

Fm  Lalcfal  Vibralioa  of  Axially  Ci«ep«(  Ba«B- 
Cnkw  Uodor  iailiai  Axial  CompioaMoa 

F A.  Co22arelli  and  G.  Tittemore 

State  Univ.  of  New  York  at  Buffalo,  NY,  Meccanica, 

12^  13),  pp  151  158  (Sept  1977)  6 tables,  13  refs 

Kay  Words:  Beam-columns,  Lateral  vibration 

Tba  fraa  lateral  vibration  ol  a nonlinear  viscoaiastic  beam- 
column  subiactad  to  an  initial  oomprassiva  axial  load  is 
oonsidarad.  The  constitutive  law  it  formulated  with  a littaar 
elastic  term  at«d  with  bowar  functions  of  ttratt  in  the  tran- 
sient and  steady  eraap  terms,  attd  it  of  the  nonlln«tr  gtntr- 
alixad  Kelvin  typa.  The  problem  it  analytad  for  fiva  special 
viscoelastic  rnodalt  using  small  deformation  theory,  and 
nuntarical  ratuitt  are  discuwad  for  a ttsinists  steel  alloy . 


BEARINGS 

(Also  see  Nos.  1340.  1 342) 


79-1369 

Stability  Characteristics  of  Spherical  Spiral  Groove 
Bearii^s  (Ist  Report,  Thcoreticai  Analysia) 

Y.  Sato  and  A.  Tamura 

Tokyo  (nsf.  of  Tech.,  Meguro-ku,  Tokyo,  Japan, 
Bull.  JSME,22  (164),pp  174-181  (Feb  1979)  16  figs, 
4 refs 

Kay  Words:  Stability,  Fluid-film  bearings.  Bearings 

The  stability  charactarittict  of  wharicsl  aiiral  groove  bearings 
lubricated  with  incomproisibla  liquid  are  investigated  theore- 
tically. Solving  a differential  aquation  for  a bearing  which 
has  an  infinite  number  of  grooves,  tha  piettura  distribution 
irrducad  by  small  vibrations  of  a rigid  rotor  about  a static 
equilibrium  position  is  obtained. 


79-1370 

Elaatk  CoaaectMf-Rod  Bearing  ivith  Piexoviscous 
Lubricant:  Analyria  of  the  Sleady-State  Characteris- 
ties 

8.  Fantino,  J.  Frene,  and  J.  DuParquet 
Chercheur  CNRS,  Laboratoire  de  Mecanique  des 
Contacts  BT  113,  Institut  National  des  Sciences 
Appliquees  de  Lyon,  Lyon,  France,  J.  Lubric.  Tech. 


Trans  ASME,  W (2),  pp  190-200  (Apr  1979)  18 
f'gs,  25  refs 

Kay  Words:  Bearings,  Periodic  response 

Tha  effect  of  the  deformation  of  an  automotiva  connecting- 
rod  on  tha  oil  film  charactarlstics  is  studM.  Tha  simul- 
tartaous  elastic  deformation  and  pressure  distribution  are 
obtsirtad  by  itarativa  methods  in  staady-stata  oondltions 
under  realistic  nraads  artd  loads  (5600  rpm,  36,000  N). 
Plane  elasticity  ralations  era  used  In  this  study.  Tha  follow- 
ing parameters  are  invastigatad:  bearing  characteristics: 
operating  conditions;  atrd  lubricant. 


79-1371 

Stability  Aiulyais  aati  Tnutrient  MotitMi  of  Axial 
CisH>ve,  Multilobe.  and  Titing  Pad  Bearings 

R.G.  Eierman 

M.S.  Thesis,  The  University  of  Virginia,  150  pp 
(Aug  1976)  Avail:  Univ.  of  Virginia  Library 

Kay  Words:  Tilting  pad  bearings.  Bearings,  Transient  re- 
sponse 

The  stability  charactarlstics  and  gsnaral  norlittaar  transient 
motion  of  finite  width  lobe  ioumai  bearings  assuming  an 
irrcompressibla  lubricant  with  cavitation  are  presented.  Hy- 
drodynamic bearing  forces  are  avsiuatad  by  an  and  leakage 
solution  of  tha  Rayrroldt'  Equation.  Tha  quasienalytical 
solution  involves  calculsting  tha  circumferential  pressure 
profile  for  an  infinitely  long  bearing  and  than  applying  a 
finite  series  aruf  leakage  corrsetion  fuiKtion  that  takas 
Into  account  tha  finite  length  of  tha  bearing,  fluid  film 
squaan  and  rupture.  Tha  staady-stata  squilibrium  position 
it  obtained  by  a modified  2-variable  Nawton-Raphson  itara- 
tiva schema.  OrKa  tha  equilibrium  position  has  been  datar- 
mlrtad,  the  eight  linearised  dynamic  coafficianis  are  cal- 
culated for  tha  axial  groove  and  multiloba  bearing  types. 
Nonlinear  transient  orbits  are  presented  to  confirm  linearised 
stability  maps  dsvalO(>ad  from  the  dynamic  coefficients. 
Tha  effects  of  bearing  preload,  offset,  and  oil  temperature 
on  stability  are  invastigatad  for  typical  bearings. 


BLADES 

(Also  see  No.  1303) 


79-1372 

The  Importance  of  Quadrupole  Sources  in  Prediction 
of  Tnnaonk  Tip  Speed  PtopeUer  Noiae 

D.B.  Hanson  and  M.R.  Fink 
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Hafnilton  Standard  Div.  of  United  Technologies 
Corp  . Windsor  Locks,  CT  06096,  J,  Sound  Vib., 
62(1),pp  19-38  (Jan  8,  1979)  13  figs,  18  refs 

K«v  Wordt:  Propellar  bladM,  Noim  genaration,  Noiia  pia- 
diction 

A ttMoratical  analytii  it  pratanlad  for  tha  harmonic  noita  of 
hi^  tpaad,  opan  rotort.  Far  fiald  acoustic  radiation  aqua- 
tiont  bawd  on  tha  Ffomct  Williamt/Hawkingt  thaory  ara 
darivad  for  a static  rotor  with  thin  bladas  and  zero  lift.  Nairn 
calculationt  ara  prawntad  for  two  rotort,  ona  simulating  a 
halicoptar  main  rotor  and  tha  other  a model  propallar  tasted 
at  Unitad  Technologies  Corporation. 


COLUMNS 


79-1373 

inelastic  Ret|ionse  of  Reinforced  Concrete  Cohunns 
Subjected  to  Two-Dimeitiional  Earthquake  Motions 

M I.H.  Suharwardy  and  D A.  Peckncid 
Dept,  of  Civil  Engrg.,  Illinois  Univ.  at  Urbana-Cham- 
paign,  IL,  Rept.  No.  STRUCTURAL  RESEARCH 
SER-455,  UILU-ENG- 78-2022.  225  pp  (Oct  1978) 
P3-291  207/9GA 

Kay  Words:  Columns  Itupportt),  Reinforced  concrota, 
Earthquako  resistant  ttructuras.  Seismic  design 

Tha  affects  of  t<M>-dimantional  earthquake  motion  on 
rainforead  concrete  (H/C)  columns  ara  datarmirrad.  An 
analytical  modal  to  rapiownt  tha  thaar-deflaction-axial  load 
ralationdiip  of  R/C  columns  it  davalopad  from  ttratt-ttrain 
ralationt  of  ttaal  and  concrete. 


CONTROLS 

(Also  see  No.  14341 


79-1374 

Valve  Actuatora 

W.  O'Keefe 

Power,  1^  (4),  pp  1-24  (Apr  1979)  99  figs 

Kay  Words:  Valva  actuators,  Valvat 


Factors  to  be  eontWaiad  in  tha  wlaction  of  valva  actuators 
ara  discuswd.  A number  of  actuators  and  thair  appIteatioiM 
ara  described  In  detail.  Among  them  ara  manual,  diaphragm, 
piston  (or  cylinder)  rotary  vaita,  alactric  and  alactrohydraulic 
actuators. 


79-1375 

Resonance  Equalisation  in  Feedback  Control  Systaou 

W.J.  Bigley  and  V.  Rizzo 

Lockheed  Electronics  Co.,  Inc.,  Plainfield,  NJ,  ASME 
Paper  No.  78-WA/DSC-24 

Kay  Wordt:  Control  equipment.  Resonant  rasponw.  Reso- 
nance equalization  tschniqua 

This  paper  prawntt  a faadback  tachniqus  for  eliminating 
tha  destabilizing  affect  or  mechanical  ratonanca  in  faadback 
control  syttams.  Tha  tschniqua,  callad  Ratonanca  Equaliza- 
tion (patent  pending)  was  davalopad  and  damonttrstad  in 
an  axtanshra  RAD  project  to  study  mechanical  resonance 
phanomana  in  wida-bsnd,  high-psrformsnca  wrvo  loops. 


CYLINDERS 

(Sea  No.  1396) 


DUCTS 

(Alsr  see  Not.  1426.  1428) 


79-1376 

The  Trananiasion  of  Acoustic  Plane  Waves  at  a Jet 
Exhaust 

R.H.  Schlinker 

United  Technologies  Research  C*r.,  East  Hartford, 
CT,  J.  Aircraft,  1^  (3),  pp  188-194  (Mar  1979) 
1 1 figs.  16  refs 

Kay  Words:  Sound  transmission.  Ducts 

An  axparimantel  study  it  conducted  to  determine  tha  plane- 
wave  acoustic  trantminion  lost  at  tha  exit  of  an  unflangad 
constant  diamatar  circular  duct  with  subsonic  flow.  This 
modal  geometry  simulates  tha  physical  conditions  at  an 
angirta  exhaust  in  tha  timplatt  manner.  Tha  acoustic  trsns- 
mistion  coafficiant  is  avsiuttad  over  a large  range  of  )at 
Mach  numbers  and  reduced  fraquanciat. 


W.I377 

Hybrid  Kay -Modi*  Koniiulation  of  Uurlad  Pio|ia(a- 
titMi 

L l<  t olstMi  tiiul  I Ishihiiiti 

I miisl  IH'Pt  . t’olytoihiiii-  Inst  i>t  Nnw 
Yoik,  I iiiminintiiU',  NV  I I .1  Aiiiiist  Six- 
Ainnt  , (3),  ()('  l)9i)  00/  (Mjii  I'.t/il)  !•)  tii|s.  tl  nMs 

Key  Wunti:  Duel!,  Wavauuuln  mwlytii.  High  •■•iiuattcMi 

Hlgh'frcniu*ncv  pnipauanoii  tn  miivoguktiii  or  ducli  It  tor- 
oiulatMt  Ik  (•rtni  ot  a guMmI  niuda  or  a ray  axpaKtlun.  Thli 
patrar  axaininai  tha  truncation  prolilarn.  Othar  llalil  rairra 
tantatlont  Invrriving  rayi,  niorlai,  a canonical  Intagral,  a con- 
tinuous w>actruin,  amt  naarllalit  partuibatlon  am  alto  axatn 
Inad. 


79- 1 378 

Moammiipnl  of  Kadial  and  ('.irrunifpiriilial  Mudoa 
in  Annular  and  C.irrular  Pan  Durta 

C .1  Mnoio 

AilviinitHl  linsoiif.'li  1 .i(>  . Hulls  Hnyi  ii,  I (rl  , DniOy 
IM.'  OIU.  DK.  .1  Soiiiul  Vil)  , 0:»  (•>).  i«t'  ’!>0 
(J.in  J:\  1'.I/‘1)  ! I li.is,  1 1 lots 

Kay  Worrit  Oucli,  Acouitic  llningt 

Mathorit  of  datannlning  tha  ratlial  nirHla  rllttrlhution  ara 
ilitcuttatl  and  ratultt  ot  tuch  analytat  on  ntaali/art  dittribu 
tiont  ara  pratantad.  Tha  uta  ot  tha  most  tultatrla  mathmlt 
ol  analysis  It  than  rlaitionittalrrtl  in  inaatuilrtg  tha  niiHtal 
dittrlliutlon  ol  tha  distortion  ganaiatmi  nolta  ol  an  isolatad 
Ian. 


7«.|37*» 

AroiiatM'  PiH>q(y  in  Diirla:  Kiirtliar  Obarryaliona 

W I voisiiiiin 

hn|it.  Ill  Moch  I ntiii.l  , Univ  nl  t^mtoilxiry , t'hiisl 
r:him  li,  Now  /imIiIiuI.  .1  Srnmil  ViO  , 0/  (•!),  PI'  01/ 
O.i:/  (I  ol«  2J,  ID/O)  1 III],  0 tiil'los,  1 1 lots 

Kay  Words:  Ducts,  Elastic  wavat,  Sound  wavat 

Tha  transmission  ol  acoustic  anargy  In  unllonri  ducts  carry 
Ing  unllorrn  Mom  It  Invastlgatad. 


79-1388 

lin|iulai>  Kpi|ioiiap  Function  (or  a Scalar  Wave  Source 
in  a Compliant  Uaffle 

M W r Sti  rindOiiii) 

Dopt  ol  I’hysirs,  Mossdi'husotts  Inst  ol  loch.,  Cjm 
Oinlgo.  MA  l);/Kftl,  .1  Acoiist.  Soc  Aituii,,  GO  (3), 
PP  G,ftl  ti4G  (Mill  l;)/y)  1 tiij,  .12  lots 

Kay  Words.  Balllas,  Duett,  Pistons,  Impact  rasponta 

Tha  valoclty  potantlal  Impulsa  rasponta  lunctlon  It  computad 
lor  a cylindrical  piston  In  a compliant  Iralfla.  Tha  solution 
It  obtalnad  In  clotad  luim  trom  a trallla  which  matches 
tha  tiuld  Impadanca. 


FRAMES,  ARCHES 

{Altl>  IttHi  Nt)  1 .MkO 


7^.1  ;i8 1 

.An  Appru&imalc  Model  for  Sialic  and  Dynamic 
Antlymrgof  h'rMiiml  Stnirtiirea 

W Klinl  urn 

I’h.l)  1 hosis.  Noithwi'stoin  Univ.,  201  pp  (10/G) 
UM  /00/»00 

Kay  Words:  Eramarl  ttructuras.  Natural  Iraquanolat,  Moiia 
thaiiat.  Approximation  mathiHls 

An  niproxlmala  inalhixl  lor  an  analysis  ot  liamail  struc 
turas  Is  piupotad.  Tha  basic  method  It  to  subdivide  a trama 
Into  a number  ol  rectangular  domains  In  tha  cate  ot  plana 
Irama  analysis  ot  regular  haxahadrons  In  tha  cate  ot  tirace 
Irama  analysis.  In  static  analysis,  tha  pilircipla  ol  minimum 
total  potential  eneigy  It  employed.  The  propotad  model 
It  alto  used  In  the  study  ol  ilynamic  charncteilstlcs  ol  plana 
Iramat.  Hamilton's  pilnclpla  It  used  to  tiailva  tha  artuatlons 
ol  motion  ol  the  Irama.  The  liet|uencles  ot  tha  motion  am 
olitalnad  try  solving  a small  matrix  eigenvalue  problenr. 


GEARS 

(StxiNo  1.UI/I 
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LINKAGES 


MECHANICAL 

(See  No.  1412) 


f 


79-1382 

Extend  (iew  Coupling  Life 

M M Calistrdt 

Koppers  Co.,  Inc  . Baltimore,  MO,  Hydrocarbon 
Proc-essimj,  58  (1),  pp  115  118  (Jan  1979)  8 tigs, 
3 rets 


MEMBRANES.  FILMS,  AND  WEBS 


Key  Wordi:  Gear  coupling! 

This  paper  discutsas  horn  to  increase  the  sarvica  life  of  high- 
speed couplings  by  providing  adequate  lubrication,  reducing 
sludge  accumulation  and  proper  maintanaiKa  tachniquet. 


79-1383 

C.oupling  fur  Miaaligned  Shafla 

J.F  Ohison 

Dept  ot  the  Navy,  Washington,  D C,,  PAT  At’PL 
914  31 1/GA,  1 1 pp  (June  15,  1978) 

Kay  Words:  Shaft  couplings.  Alignment 

The  present  invention  relates  to  torque  transmission  and, 
more  particularly,  to  an  improved  shaft  coupling  having  a 
sphericaHy-formad  interface  and  engaging  teeth  to  accommo- 
date misalignment  of  interconnected  shafts  during  trans- 
mission. 


79-1385 

1*01x08  Vibration  Analyaia  of  a Cusiipoailo  Krcl- 
angular  Mr  iobraiir  Conaiating  of  Strips 

K,  Sato 

Dept,  of  Mechanical  tngrg,,  Tohoku  Univ.,  Sendai, 
Japan,  J,  Sound  Vib  , ^ (3),  pp  411417  (Apt  8, 
1979)  4 rets 

Kay  Words:  Rectangular  mambranes.  Composite  structures. 
Forced  vibration,  Laplace  transformation 

The  paper  is  concerned  with  the  forced  vibration  problem 
of  a composite  rectangular  membrane  consisting  of  any 
number  of  strips  of  different  materials.  The  theory  is  devel- 
oped by  the  use  of  the  Laplace  transformation  method.  The 
final  forms  of  solutions  of  the  problem  are  given  for  the 
n>acial  cate  of  a homogeneous  rectengular  membrane  tubiact 
to  two  types  of  driving  forces  on  the  membrane  surface. 


79-1384 

Vibration  Stability  of  LnsoMrixd  Bolted  Pipe  Joints 
(Schwingfestigbeit  IStloaer  Rohrverachraubungen) 

W.U.  Zammert  and  H.  Peeken 
Institut  f.  Maschinenelemente  und  MaschinongestaT 
lung  der  RWTH,  Aachen,  Konstruktion,  ^ (4), 
pp  147-153  (Apr  1979)  15  tigs,  10  refs 

Kay  Words:  Pipes  (tubas).  Joints  (junctions).  Fatigue  life 

Stability  of  unsoldered  bolted  pipe  joints  under  mechanical 
and  hydraulic  stresses  is  described.  The  fatigue  life  distribu- 
tion caused  by  various  periodic  internal  pressures,  pipe 
material,  and  ring  conditions  are  discussed.  In  particular, 
the  affect  of  tha  mounting  on  tha  vibration  stability  is 
observed.  Experimental  results  are  also  described. 


79-1386 

Metnbranc  Efffxta  Upon  the  Tranaverar  Vibration  of 
Lineariy  Varying  Thickneaa  Diaca 

D.Ci.  Gorman  and  W Kennedy 
f ngrg.  Science  School,  Univ.  ot  Dublin,  Dublin  2. 
tire,  UK,  J.  Sound  Vib.,  62^(1),  pp  5164  (Jan  8, 
1979)  9 tigs,  3 tables,  9 refs 

Kay  Words:  Disks  (shapes).  Variable  cross  section.  Flexural 
vibration,  Mambranas  (structural  mambars) 

An  analysis  Is  prasantad  of  the  changes  In  natural  frequertcies 
of  frea  transverse  vibration  of  annular  discs  of  linearly 
varying  thicknese  form,  whan  subjected  to  tha  combined 
action  of  centrifugal  loading  and  complex  radial  temperature 
distribution. 


(1 
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PIPES  AND  TUBES 

(Also  see  Nos.  1384.  1308) 


79-1387 

Parametric  iMUbilitiea  of  a Periodkaily  SuppoHcd 
Pipe  Coaveyiag  Fhiid 

K.  Singh  and  A.K.  Mallik 

Dept,  of  Mech.  Engrg.,  Indian  Inst,  of  Tech.,  Kanpur, 
Kanpur-208016,  India,  J.  Sound  Vib.,  62  (3),  pp  379- 
397  (Feb  8,  1979)  5 figs,  8 refs 

Key  Words:  Pvos  (tubes).  Fluid-induced  excitation.  Mode 
shmei.  Parametric  vibration 

Parametric  instabilities  of  a pariodicallv  supported  pipe 
conveying  fluid  are  studied.  Three  different  methods  are 
used  to  datarmina  the  regions  of  instability.  In  the  first 
method,  Bolotin's  concept  is  used  along  with  the  knowladge 
of  approximate  mode  shmes  of  the  pipe.  In  the  second 
method  Bolotin's  coiKspt  is  used  directly  without  recourse 
to  any  mods  shape  approximation.  In  the  third  method  a 
wave  approach  it  usad.  Numerical  results  are  prasentad  to 
show  the  affects  of  various  parameters  on  the  regions  of 
instability  of  a two-span  pipe. 


79-1388 

Guide  to  Pipe  Support  Design 

C.V.  Char 

Baton  Rouge,  LA,  Hydrocarbon  Processing,  58  (3), 
pp  133-139  (Mar  1979)  7 figs,  3 tables,  4 refs 

Kay  Words:  Pipes  (tubes).  Supports 

The  obiaet  of  this  article  is  to  provide  the  civil-structural 
engineer  with  approximate  methods  that  can  be  used  to 
design  elnsost  any  type  of  pipe  support  structure.  Also 
iiKluded  are  some  suggested  methods  for  developing  design 
criteria  as  an  amergency  aid  for  those  needing  information 
on  design  loads. 


79-1389 

On  tha  Small  Two-Dimenaional  OseiDatioaa  of  a 
Sea-Line 

F.  Angrilli  and  S.  Bergamaschi 
Istituto  di  Meccanica  Applicata  alle  Macchine,  Univer- 
sita  di  Padova,  Meccanica,  12  (3),  pp  144-150  (Sept 
1977)  3 figs,  1 table,  1 1 refs 


Key  Words:  Plpslirtes,  Catertaries,  Uftderwater  pipelines 

Tha  aim  of  this  work  it  to  study  the  small  in-plarta  oacllla- 
tlons  of  a submergad  pipeline  with  a curved  equilibrium  con- 
figuration. Soma  cates  of  interest  in  practical  appileationt 
are  analyiad  anuming  that  tha  curve  of  static  deflection  Is 
a catenary.  Tha  limits  of  tha  method  adopted  to  integrate 
tha  resulting  differential  aquation  are  ditcusaad  and  the 
natural  fraquaiKies  computed  starting  from  a catenary 
are  comssarsd  with  those  obtained  assuming  static  configura- 
tions with  constant  radii  of  curvature. 


79-1390 

Wave  Forcoa  on  Cylinrlera  Near  Plane  Boundaries 

J.C.  Wright  and  T.  Yamanioto 
Civil  Engrg.  Corps.,  USN,  Chesapeake  Oiv.,  Naval 
Facilities  Engrg.  Command,  Washington,  D.C.,  ASCE 
J.  Waterway,  Port,  Coastal  and  Ocean  Div.,  105 
(WW1),  pp  1-13  (Feb  1979)  12  figs,  1 table,  14  refs 

Key  Words:  Water  waves,  Cylirxfars,  Underwater  pipelines 

Wore  forces  on  a horizontal  circular  cylinder  are  experi- 
mentally measured  to  determine  the  influence  of  a plans 
boundary,  water  particle  diqslacement,  and  water  depth  on 
these  forces.  Tha  transition  from  potential  flow  conditions 
to  real  flow  conditions  It  considered.  The  variation  of  force 
coafficientt  of  inertia,  lift,  and  drag  It  kftntiflad. 


PLATES  AND  SHELLS 

(Also  see  Nos.  1315.  1386) 


79-1391 

Finite  Element  Diacretiution  of  Open-Type  Axi- 
synunetric  Elements 

P.K.  Basu  and  P.L.  Gould 

Dept,  of  Civil  Engrg.,  Washington  Univ.,  St.  Louis, 
MO,  Inti.  J.  Numer.  Methods  Engr.,  1£(2),  pp  159- 
1 78  (1979)  9 figs,  2 tables,  9 refs 

Kay  Words;  Shalls  of  revolution.  Cooling  towers.  Finite 
element  technique.  Computer  programs 

A series  of  open-type  elements  which  are  compatibla  with 
axisymmetric  thin  shall  alamanu  are  darivad.  Theta  alemantt 
allow  tha  affects  of  Intermediata  openings  and  discrete 
support  syttamt  for  rotational  ihallt  to  be  realittically 
modalad  In  tha  dynamic  regime.  Consistent  load  vectors  for 
several  common  casM  art  alto  darivad. 


79.1392 

ffohlBn  ot  the  Oftimtkatiom  of  the  Elaitie.nafUe 
Splwried  SImI*  Ua4er  ViriaMii  Kuptilail  Loadiag 
(T— kmralu  ofiaaiuc^  dt* 
^Mriaiii  kaHotiM»4MtanM  afkiowM  atvf)H) 

S.  Kalanta,  R.  Karkauskas,  and  J.  AtkoCiGnas 
Lietuvos  Mechanikos  Rinkinys,  Nc  1 (17),  pp  86- 
93  (1977)  2 figs,  2 tables,  5 refs,  Vilnius  Civil  Engrg. 
Inst.,  232600  Vilnius,  Gorkio  73,  L ithuania 
(In  Russian) 

Key  Words:  Shoilt,  Wfierical  dtoHs,  E'ltdc-plMlic  praportiot, 
MathamMied  modats,  Nrlodic  eaciiilian,  Ealramum  prin- 
eiplas.  Optimisation 

A diarsts  mattiamatieai  modat  for  ilia  optanisation  of  alat- 
tie-plastic  flat  eifiarical  disHs  is  f stmulatad.  Tfia  modal  is 
based  on  tfia  sxtrama  snarfy  principla  lanargy  dissipalion 
rata  minimuml.  Tlia  finita  slamant  mat  hod  is  usad  in  tha 
discratisation.  Numarieal  asamplat  sra  diseiisasd. 


79.1393 

AxHjmiinetrie  VibraliiMi  of  Coatiaiiotia  Shalow 
Spherical  Shda 

S.  Mirzaand  A.V.  Singh 

Dept,  of  Mech.  Engrg.,  Univ.  of  Ottawa,  Ottawa, 
Canada  KIN  6N5,  J.  Sound  Vib.,  W (II,  pp  65-72 
(Jan  8, 1979)  3 figs,  18  refs 

Kay  Words;  Slisllt,  Splisrical  tfiallt.  Shear  deformation 
affects,  Axisymmatrie  vibrations 

The  axisymmatrie  vibration  of  shallow  shells  supported  along 
the  outer  pariphary  and  along  an  intermsdiata  circle  of 
radius  is  consMarad.  Shear  deformation  sffsets  are  included 
in  the  differential  equations.  Results  are  presented  for  three 
esses:  fixed  edge  conditions,  simpty  supported  condition; 
and  free  edge  condition. 


79.1394 

Natural  Fietpiencies  of  Thin.WaOed  laotropic,  Circu. 
laf'-Cylintlrical  Sheila 

Engineering  Sciences  Data  Unit  Ltd.,  London,  UK, 
Rept.  No.  ISBN-0-85679-226-8, 46  pp  (1978) 
EDSU-78004 

Kay  Words:  Circular  shallt.  Cylindrical  shellt.  Natural  fre- 
quencies, Flexural  vibration.  Torsional  vibration 


This  Item  provides  graphical  and  tabulated  data  for  the 
estimation  of  the  lower  natural  frequenciat  of  thin-wallad 
unstiffened  shellt.  Natural  frequenciat  of  initially  unstressed 
shellt  for  both  flexural  artd  torsional  vibration  are  considered. 
Flexural  vibrations  are  dafirted  in  terms  of  axial  and  cir- 
cumferential mode  numbers.  Natural  frequencies  of  shells 
tubiactad  to  uniform  static  loads  are  considered,  and  shell 
modal  dantitv  data  are  given.  Information  on  tha  limita- 
tions of  data  presented  it  providtd  and  some  guidance  on 
tha  calculation  of  stiffened  shall  natural  fraquancias  it 
givan.  Worked  axamplas  which  illustrate  the  application  of 
the  Itam  are  providad. 


79-1395 

Ou  Sotui4  Ttauaaiaaiou  uito  aa  Oithotropic  Shell 

L.R.  Koval 

Dept,  of  Mech.  and  Aerospace  Engrg.,  Univ.  of 
Missouri-Rolla,  Rolla,  MO  65401,  J.  Sound  Vib., 
63  (1),  pp  51-59  (Mar  8, 1979)  9 figs,  7 refs 

Kay  Words:  Shallt,  Cylindrical  shells,  Sound  transmission, 
Mathsmaticsl  models 

A mathematical  model  it  presented  for  the  transmission  of 
airborne  noise  through  the  wallt  of  an  orthotropic  cylindricai 
shall.  Paramatart  are  varied  to  see  how  orthotropicity  affects 
noise  transmission. 


79-1396 

Free  Vibration  of  Grcular  Cylinden  of  Variable 
Thickneaa 

R.F.  Tonin  and  D.A.  Bies 

Dept,  of  Mech.  Engrg.,  The  Univ.  of  Adeiaide,  Ade- 
iaide.  South  Australia  5000,  J.  Sound  Vib.,  62  (2), 
pp  165-180  (Jan  22,  1979)  6 figs,  4 tables,  11  refs 

Key  Words:  Cylinders,  CylliKfrical  shells.  Variable  cross 
section.  Pipes  (tubes) 

Flexurai  vibrations  of  finita  length  circular  cylindart  with 
shear  diaphragm  ends  and  symmetric  circumferential  wall 
thicknan  variations  are  described  by  using  the  Raylalgh-Rlti 
method.  Both  symmetric  and  asymmetric  solutions  are  pre- 
sented. Only  circumferential  variations  in  the  wall  radial 
dimension  are  considarsd.  Tha  cylinder  wall  thickness  varia- 
tion is  described  as  a Fourier  series  and  the  vibration  It 
described  as  a tariet  of  modes  of  a uniform  cylinder  with 
tha  tame  mean  radkit.  The  theory  It  applied  to  a cylinder 
whose  inner  bore  it  circular  but  is  non-concentric  with  tha 
circular  outer  surface.  Tha  mode  shapes  are  invastigatad  ex- 
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p«riin«nul(y  by  u«<ng  tim«  yvriatd  hologramt  of  tbt  v<- 
bwlog  cylindor  and  tha  raauitt  compara  Mall  Mith  tha 
pradictioni  of  tba  tbaory. 


79-1397 

A Soctor  Fiaite  Elemoat  for  Dynamic  Anaiyaa  of 
TUek  Platea 

P Gufuswamy  and  T.Y.  Yang 
School  of  Aeronautics  and  Astronautics,  Purdue 
Univ.,  West  Lafayette,  IN  47907,  J.  Sound  Vib., 
62  (4),  pp  505-516  <Feb  22,  1979)  9 figs,  2 tables, 
1 3 refs 

Kay  Words:  Platas,  Circular  platas,  Finita  alamant  tach- 
nioua.  Natural  fraquancias 

A 24  dagraa  of  fraadom  sactor  finita  alamant  is  davalopad 
for  tha  static  and  dynamic  analysis  of  thick  circular  platas. 
Tha  alamant  formulation  is  basad  on  Raissnar's  thick  piata 
thaory.  Tha  convarganca  charactaristic  of  tha  alamants  is 
first  studiad  in  a static  axampla  of  an  unsymmatrically  loaded 
annular  piata.  Tha  alamants  ara  than  usad  to  analyza  tha 
natural  fraquancias  of  an  annular  plats  with  warious  ratios 
of  innar  to  outar  radius.  Tha  results  ara  in  good  agraamant 
with  an  altamativa  solution  in  which  thick  plats  thaory  is 
used.  Tha  versatility  of  this  finite  element  is  demonstrated 
by  performing  free  vibration  analysis  of  an  example  of 
clamped  sactor  platas  with  various  thicknesses  and  different 
sectorial  angles. 


79-1398 

Non-Linear  Oaciilations  of  Elastic  Oithotropk  An- 
nular Platea  of  Variable  Thkkneaa 

C.L.  Huang  and  P.R.  Aurora 
Dept,  of  Mech.  Engrg.,  Kansas  State  Univ.,  Manhat- 
tan, KS  66506,  J.  Sound  Vib.,  62  (3),  pp  443-453 
(Feb  8, 1979)  5 figs,  1 table,  14  refs 

Kay  Words:  Platas,  Variable  cross  section,  Nonlirtaar  vibra- 
tion 

A computational  analysis  of  tha  non-llnaar  oscillations  of 
elastic  orthotropic  annular  plates  of  variable  thickness  is 
prasantad.  Tha  non-linear  boundary  value  problem  is  con- 
verted into  a corresponding  eigenvalue  problem  by  using  a 
Kantorovich  timaoveraging  method.  Than,  by  a Nawton- 
Rephson  iteration  schema  in  conjurKtion  with  tha  con- 
cept of  analytical  continuation,  tha  solutions  to  tha  non- 
linear oscillations  of  elastic  orthotropic  annular  plates  of 
variable  thiekrress  are  obtained. 


79^1399 

VibratMuof  Skew  Platea  by  UdagB-SpliM  Ftmetiona 

T.  Mjzusawa,  T.  Kajita,  and  M.  Naruoka 
Dept,  of  Construction  Engrg.,  Daido  Inst,  of  .Tech., 
Hakusuicho-40,  Nagoya,  Japan,  J.  Sound  Vib.,  62 
(2),  pp  301-308  (Jan  22, 1979)  1 fig,  3 tables,  13  refs 

Key  Words;  Skew  pletas,  Rayleigh-Ritt  method.  Free  vi- 
bration 

This  paper  deals  with  the  free  vibration  of  skew  plates  by 
tha  Raylelgh-Rltz  method  with  B-spllna  functions  as  coor- 
dinate fuitctions.  Convarganca  of  the  solutions  is  investigated 
In  a few  typical  cases.  Tha  accuracy  of  tha  results  is  com- 
pared with  the  existing  results  basad  on  othar  numerical 
methods  and  found  to  be  in  good  agraamant. 


79-1400 

Vibratkm  of  Rectangular  Plates  with  Time-Dependent 
Boundary  Conditions 

J.  Venkataramana,  M.  Maiti,  and  R.K.  Srinivasan 
Structural  Engrg.  Oiv.,  Vikram  Sarabhai  Space 
Centre,  Trivandrum-695022,  India,  J.  Sound  Vib., 
62  (3),  pp  327-337  (Feb  8,  1979)  3 figs.  3 tables, 
7 refs 

Kay  Words:  Hates,  Rectangular  plates.  Time-dependent 
excitation 

A general  method  of  tolutlon  for  the  vibration  of  rectangular 
plates  with  any  type  of  time-dependent  boundary  conditions 
is  developed  by  an  extension  of  the  method  of  Mindlin  and 
Goodman.  For  illustration,  tha  problems  of  a plate  with 
different  time-dependant  boundary  conditions  ara  solved 
and  the  closed  form  solutions  for  the  transverse  deflections 
of  the  plate  are  obtained.  The  non-dimensionalized  transverse 
deflections  at  the  middle  of  the  plate  are  evaluated  numeri- 
calty  for  different  dimensions  of  the  plate  and  different 
forcing  functions.  These  are  presented  graphically  against 
tha  non-dimensionalized  time  for  three  cases  and  tabulated 
for  other  cates. 


79-1401 

Dyuaink  Response  of  Blast  Loaded  Piestiwased  Flat 
Plates 

T.L.  Cost  and  H.W.  Jones 

Dept,  of  Aerospace  Engrg.,  The  Univ.  of  Alabama, 
Tuscaloosa,  University,  AL  35486,  J.  Sound  Vib.,  62 
(1),  pp  111-120  (Jan  8, 1979)  7 figs,  4 tables,  13  refs 
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Ktv  Wordi:  Plain.  Pmtrantd  itructum,  BlaM  axcitallon. 
Modal  lupaipoiltioo  mathod 

A finita  diffaianca  mathod  It  utad  to  itudy  tha  atfaet  of 
inplana  loadi  on  tha  dynamic  mponta  of  a iquara  flat 
Plata  lubiactad  to  a tranivana  blaal  load.  Tha  mathod  ii 
aaailv  programmad  for  rapid  awaluation  on  a digital  com- 
putar.  A modal  Mipaipoillion  mathod  of  analyaii  and  a ihocli 
■pactrum  for  tha  load  it  utad. 


79.1402 

The  Natural  Mode  Skapea  and  Fiequencieaol  Graph* 
ile  Kpoxy  Cantilevered  Platea  and  Shela 

E.F.  Crawley  and  S.W.  Leo 

Dept,  of  Aeronautics  and  Astronautics,  Massachusetts 
Inst,  of  Tech.,  Cambridtje,  MA,  Hept.  No.  AFFDL- 
TM  FBR-78-1 10,  147  pp  (Aug  1978) 

AD-A062  582/2GA 

Kay  Wordt:  Plalat,  Cantilever  platat.  Cylindrical  thallt, 
Shallt,  Moda  thn>n.  Natural  fraquenciat 

Tha  natural  mode  thapn  and  fraquenciat  of  graphita/apoxy 
and  graphita/apoxy/aluminum  cantilavarad  platat  and  cylin- 
drical thall  lactiont  ara  invntigatad.  A pngla  attumad  moda 
partial  Rili  analytit  it  utad  to  dataimina  tha  fraquenciat 
of  orthotropic  cantllavar  plain.  Tha  ratultt  luggatt  a mathod 
for  praliminary  dnign  and  fraquancy  nondimantionalixation. 
Tha  attumad  ttratt  hybrid  thall  alamani  RS40  which  includat 
tha  affactt  of  trantvarta  thaar  it  utad  to  modal  a tat  of 
laminalad  cantilavarad  platat  and  thallt. 


node,  and  takn  Into  account  tha  thaar  deformation  and 
rolalory  inartla.  Tha  accuracy  of  tha  alarrtant  It  attabllthad 
by  oomparlton  of  tha  natural  fraquanciat  of  cartain  thick 
and  thin  platat,  datarmlnad  from  a contittant  matt  matrix 
formulation,  with  available  ratultt. 


79-1404 

On  OptinMl  Uengn  of  Vibratinf  Plate  (Dinantilkai 
aphrauloa  plokalelea  optimalaua  projeklavimo  klau- 

R.  Nogis 

Lietuvos  Mechanikos  Rinkinys,  No.  1 (17),  pp  52 
55  (1977)  3 refs,  Vilnius  Civil  Engrg.  Inst.,  232600 
Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Key  Wordt;  Platat,  Vibrating  ttructurat.  Optimum  detign 

Tha  algorithm  ol  computing  tha  thicknatt  function  of  a 
Plata  it  praiantad  for  tha  cate  In  which  tha  paramatart  of 
tha  Plata  Imatt  and  natural  fraquanciat)  art  tatitfying  a cer- 
tain optimality  condition  under  rattrictioni  in  tha  value  of 
thicknatt.  Tha  condition  of  optimality  It  axprattad  at  an 
axtramum  of  ona  paramatar  or  at  an  axtramum  of  dlilanca- 
norm  of  axiiting  paramatart.  Two  varlantt  of  algorithms  ara 
praiantad:  conti.  Jt  and  trapped  thicknatt  functions. 
Tha  methods  of  tr.'hnical  theory  of  platat,  perturbation 
theory  and  methods  of  moments  ara  utilixad. 


79-1403 

Frequency  Anidyais  of  Thick  Orthotropic  PUtea  on 
Elaatic  Foundation  litinK  a High  Preciaion  Triangular 
Plate  Bending  Element 

P.V  T.  Babu,  D V Reddy,  and  D.S.  Sodhi 
Faculty  of  Engrg.  antf  Appl.  Science,  Memorial  Univ., 
of  Newfoundland,  St.  John's,  Newfoundland,  Canada, 
Inti.  J.  Numer.  Methods  Engr.,  1_4  (4),  pp  531544 
(1979)  4 figs,  10  tables,  37  rets 


79-1405 

Numerical  Analysis  of  the  Control  of  Natural  Fre- 
quenciea  of  a Circular  Plate  with  Rotational  Sym- 
metry by  Changing  Its  Thickneaa  Function 

G.A.  Abaravicius  and  R.  Nogis 
Lietuvos  Mechanikos  Rinkinys,  No.  2 (181,  pt'  62 
74  (1977)  6 figs,  Vilnius  Civil  tngrg.  Inst.,  232600 
Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Kay  Wordt;  Circular  platat.  Natural  fraquanciat.  Variable 
cross  taction 


Kay  Wordt:  Platat,  Elastic  foundstiont,  Trantvarta  thaar 
dsformation  affactt.  Rotatory  insrtia  affactt,  Fraa  vibration 

A high  pracition  triangular  thick  orthotropic  Plata  banding 
alamant  on  an  alsatic  foundation  it  davalopad  for  tha  fraa 
vibration  analytit  of  thick  platat  on  alattic  foundation.  Tha 
alamant  hat  three  nodes  with  twelve  dagraet-of-fraadom  par 


Tha  natural  fraquanciat  and  matt  of  a rotstionally.  tym- 
matric  plate  ara  changed  jointly  by  changing  Its  thicknaia 
function.  Tha  change  of  thicknatt  function  e obtained  by 
methods  of  perturbation  and  moments  problem.  Tha  poi- 
tibillty  ol  changing  tha  first  five  fraquanciat  and  matt  ara 
evaluated  numerically.  Tha  permitted  tixa  of  change  it 
attintatad. 
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79-1406 

Oa  tiM  VikraliM  of  Skew  Plate*  of  Variable  Tkitk- 

M.M.  Banerjee 

Dept,  of  Mathematics,  A C.  College,  Jalpaiguri 
735101,  India,  J.  Sound  ViP,,  63  (3),  pp  377-383 
(Apr  8,  1979)  2 figs,  2 tables,  9 refs 

Key  Words;  Skew  plates.  Plates.  Variable  cross  ssctlorr. 
Free  vibration.  Forced  vibration 

This  paper  is  ooncemed  with  the  determination  of  natural 
frequencies  of  a vibrating  skew  plate  with  variable  thicknatt. 
Free  end  forced  vibrations  are  treated  for  different  ratios  of 
the  sides,  skew  angla  and  taper  constant.  The  static  deflac- 
tlon  has  also  been  obtaiitad  as  a by  product  of  the  present 
solution. 


79-1407 

VibratioB*  of  a Square  Plate  with  Parabolically  Vaiy- 
WK  Thieknea* 

M.D.  Olson  and  C.R.  Hazell 

Dept,  of  Civil  Engrg.,  Univ.  of  British  Columbia, 
Vancouver,  British  Columbia,  Canada,  J.  Sound  Vib., 
62  (3),  PP  399-410  (Feb  8,  1979)  5 figs,  3 tables, 
7 refs 

Key  Words:  Rectangular  plates.  Plates.  Variable  cross  sec- 
tion, Natural  frequency.  Mod*  thu>*s.  Finite  element  tech- 
nique 

Vibration  ratults  for  a square  plat*  with  * parabolically  vary- 
ing thickness  distribution  and  built-in  edges  are  presented. 
Frequency  arrd  mode  shape  predictions  obtained  from  a 
finite  element  analysit  are  compared  with  measurements 
mad*  with  real-time  laser  holography. 


79-1408 

A Note  ou  Vibratiou  of  a Cantilever  Plate  Imineraed 
in  Water 

G.  Muthuveerappan,  N.  Ganesan,  and  M.A.  yialu- 
swami  / 

Dept,  of  Appl.  Mech.,  Indian  Inst,  of  Tech.,  Madras 
600036,  India.  J.  Sound  Vib.,  63  13).  pp  385-391 
(Apr  8, 1979)  5 figs,  6 tables,  7 refs 

Key  Words:  Plates,  Cantilever  plates.  Submerged  structuras. 
Natural  fr*c>u*rwl*t.  Mod*  shapes.  Finite  element  technique 


The  added  mats  of  the  fluid  surrounding  it  plays  an  impor- 
tant role  In  tha  dynamic  bahavlor  of  a tubmergad  atructura. 
The  first  tew  mod*  shapes  end  the  raipeetiv*  natural  fre- 
quencies of  a tubmergad  cantilever  plat*  are  found  by  using 
a finite  element  procedure,  elgatwaluet  being  obtained  by  a 
simultaneous  iteration  tachnlqu*.  The  influatwa  of  the  water 
depth  below  the  plat*  and  alto  of  the  water's  lateral  extent 
It  considered.  Results  on  the  effects  of  the  depth  of  Immer- 
sion on  the  natural  frequencies  and  mod*  shapes  of  the 
cantilever  plat*  for  different  aspect  ratio*  art  praaentad. 


79-1409 

Free  VikratkNU  of  a Rectipyilar  Plato  of  Variable 
Thiekiieaa  Elaatkally  Reatrainnd  Afaiaat  Rototion 
Ak>R(  Three  .Edges  aod  Free  oa  the  Fourth  Edge 

P.A.A.  Laura,  R.O.  Grossi,  and  S.R.  Soni 
Inst,  of  Appl.  Mech.,  Base  Naval  Puerto  Belgrano. 
8111  Argentina,  J.  Sound  Vib.,  62  (4),  pp  493- 
503  (Feb  22,  1979)  7 tigs,  4 tables,  1 1 refs 

Kay  Words;  Plates,  Rectangular  plates,  VariabI*  cross  section 

In  this  paper  solutions  era  pratented  at  obtained  by  the  utt 
of  the  Ritz  method  with  deflection  functions  which  era 
simple  polynomials,  and  by  the  us*  of  the  extended  Kantoro- 
vich method.  The  fundamental  frequency  coefficient  it 
determined  and  good  agreement  it  shown  to  exist  between 
the  results  obtalrwd  by  the  two  methods. 


79-1410 

Non-Linear  Flexural  Vibratioiu  of  Aniaotropic  Skew 
Platoa 

G.  Prathap  and  T.K.  Varadan 
Fibre  Reinforced  Plastics  Res.  Centre,  Indian  Inst,  of 
Tech..  Madras  600036,  India,  J.  Sound  Vib.,  63  (3), 
pp  315-323  (Apr  8, 1979)  6 figs,  14  refs 

Key  Words:  Skew  plates.  Flexural  vibration 

The  large  amplitude  free  flexural  vibrations  of  thin,  elastic 
anisotropic  skew  plates  are  studied  by  using  the  von  Karmen 
field  equations  in  which  the  governing  non-littear  dynamic 
equations  are  derived  in  terms  of  the  stress  function  and  the 
lateral  ditplacement.  Clamped  boundary  conditions  are 
chosen  and  the  In-plan*  edge  conditions  are  either  immovable 
or  movable.  Solutions  are  obtained  by  the  Galerkin  method 
on  the  basis  of  a one-term  assumed  vibration  mod*.  The 
degree  of  non-linearity  it  obtained  at  a function  of  skew 
angle  *u>*ct  ratio  and  types  of  orthotropy . 
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79-1411 

A Sanu-AMlytie  Sohitioa  ior  Five  Vibratioa  of 
Awwlir  Sector  PUlee 

M.  Mukhopadhyay 

Dept,  of  Naval  Architecture,  Indian  Inst,  of  Tech., 
Kharagpur-721  302,  India,  J,  Sound  Vib.,  63  (1), 
pp  87-95  (Mar  8,  1979)  2 figs,  5 tables,  12  refs 

Key  Words:  Circular  plates.  Curved  plates.  Free  vibration 

Tha  pepar  describes  a sami-analvtical  method  in  vvhich  the 
basic  function  In  tha  circumferential  direction  satisfying  the 
boundary  conditions  of  the  radial  edges  is  substituted  into 
tha  free  vibration  equation  of  tha  curved  plate.  By  a suitable 
transformation,  an  ordinary  differential  equation  is  obtain- 
ed. Tha  resulting  equation  is  solved  by  a finite  diftarenca 
technique.  Tabulated  results  are  presented  for  annular 
sector  plates  possessing  different  boundary  conditions. 
Excellent  accuracy  has  been  obtained  wherever  compari- 
sons have  been  possible. 


79-1412 

Vyiratioii  of  a Viacoelaatic  Plate  Having  a Circular 
Outer  Bountlary  and  an  Eccentric  Circular  Inner 
Boundary  for  Variosu  Edge  ConditioiM 

K.  Nagaya 

Faculty  of  Engrg.,  Dept,  of  Mech.  Engrg.,  Yamagata 
Univ.,  Yone/awa,  Japan,  J.  Sound  Vib„  63  (1), 
pp  73-85  (Mar  8, 1979)  4 figs,  7 tables.  9 refs 

Key  Words:  Plates,  Viscoelastic  propeniet.  Natural  fre- 
quency 

In  this  paper,  vibration  problems  of  a circular  viscoelastic 
plate  having  an  eccentric  circular  inner  edge  are  investigated. 
Tha  Iraquancy  aquations  in  complex  forms  for  various 
edge  cortditions  are  obtairted.  Numerical  calculations  are 
carried  out  for  both  elastic  and  viscoalastic  plates,  and  the 
non-dimentional  natural  frequencies  and  the  logarithmic 
decrements  are  given  tor  a number  of  cases. 


79-1413 

Tlw  Control  of  Natural  Frequenciea  at  Circular  Plate 
witk  Rotational  Symmetry  by  Changing  Ita  Thicknem 
Function  (2iedinea  ploUleKs  reaonaniinifi  daknumy 
nuifcaa  keitimaa  keiiiant  plokitelea  pro6|i) 

G.A.  Abaravicius  and  R.  Nogis 

Lietuvos  Mechanikos  Rinkinys,  No.  1 (17),  pp  56 


61  (1977)  4 refs,  Vilnius  Civil  Engrg.  Inst.,  23260) 
Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Kay  Words:  Plates,  Natural  frequartclas,  Thicknass  effects 

The  natural  fraquanclet  artd  mass  of  a rotationally  symmetric 
plate  are  controlled  by  changing  its  thicknass  function. 
This  is  obtained  by  methods  of  perturbation  artd  moments 
problem  artd  is  expressed  as  a lirtaar  combirtation  of  furK- 
tions.  These  furtctions  are  dapertdsnl  on  natural  vibration 
modes  artd  tha  changes  of  itatural  frsquerKias  and  mass. 


79-1414 

Optimisation  of  Elasto-Plaatir  Round  Plates  Under 
Variable  Repeated  Loading  by  Finite  Element  Meth- 
od (Karto  tinea  li  in  tamos  apkrovos  veiiiamB  tampriy- 
plastini^  apvaliy  flokirii|  optimisac^.  didiivtiBuo- 
jant  baigtiniu  elementu  meto^) 

S.  Kalanta  and  J.  Atkol^iOnas 

Lietuvos  Mechanikos  Rinkinys,  No.  1 (17),  pp  78- 

85  (1977),  Vilnius  Civil  Engrg.  Inst.,  232600  Vilnius, 

Gorkio  73,  Lithuania 

(In  Russian) 

Key  Words:  Pistes,  Elastic-piastic  properties.  Finite  element 
techniques,  Mathematicai  modeis.  Periodic  excitation. 
Extremum  principles,  Optlmiiation 

The  perfectly  dstto-plsstic  plates  optimixation  problems 
are  considered.  The  equilibrium  finite  element  rrtethod  artd 
the  Mlses  yield  criterion  are  applied.  The  discrete  mathemati- 
cal equivalents  of  the  problems  are  formulated  on  tha  basis 
of  extreme  ertargy  principlat.  Sotrte  calculation  results  of 
the  yield  forces  artd  load  optimization  problems  are  pre- 
sented. 


79-1415 

OptmuMtion  of  Elastk-Plaatk  Plates  Under  Movable 
Loading 

J.  AtkoEiOnas  and  K.  VislaviEius 
Lietuvos  Mechanikos  Rinkinys,  No.  1 (17),  pp  75- 
77  (1977)  10  refs,  Vilnius  Civil  Engrg.  Inst,,  232600 
Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Key  Words:  Plates,  Elastic-plastic  propartlas.  Moving  loads, 
Mathamatlcal  models,  Extrerttum  principles.  Optimization 
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A movable  load  is  considered  as  a certain  type  of  variable- 
repeated  loading.  The  mathematicat  equivalents  used  to 
define  the  parameters  of  the  toad  or  the  structure  corre- 
sponding to  both  cyclic  plastic  collapse  and  the  linear  op- 
timality criterion  are  given.  The  extremum  energy  principles 
to  solve  the  problem  ere  used.  Numerical  examples  are 
presented. 


RINGS 

(Also  see  No.  1421) 


791416 

Obarrvalioni  of  the  OarilUtorv  llrhavior  of  a ('.on- 
finrsi  Kinjt  I ortrx 

M P tscudior  diKl  P Morkll 

Brown  Boven  Rosodrch  Clt  , Baden,  SwiU'erland, 
AIAA  J..  V (3),  pp  253-260  (Mar  1979)  17  figs, 
1 1 refs 

Key  Words;  Turbomachinery,  Bings,  Fluid-induced  excite- 
tion 

Ring  chambers  with  annular  inflow  and  outflow  through  a 
radial  exit  tube  find  wide  application  in  axial-flow  turbo- 
machinery  as  axit  chambers  to  collect  and  divert  the  through- 
flow  off-axis.  Coriolis  forces,  arising  as  a result  of  the  longi- 
tudinal curvature  imposed  on  the  basic  swirling  flow,  cause 
the  vortex  to  adopt  a helical  form  within  the  confines  of  the 
ring.  Also,  an  interaction  between  the  two  ends  of  the  vor- 
tex within  the  exit  tube  gives  rise  to  oscillations  of  the  flow 
which  are  strongly  periodic  for  certain  values  of  the  ratio 
of  the  annular  width  to  the  ring  radius. 


STRUCTURAL 


79-1417 

Deiipi  and  Construction  of  a Floor-^'all  Reaction 
System 

K.A.  Woodward 

Structures  Research  Lati.,  Univ.  of  Texas  at  Austin. 
TX.  Rept.  No.  CESRL-77-4.  NSF/RA'770698,  77  pp 
(Dec  1977) 

PB  290  458/9CiA 

Kfv  Word*:  Floor*.  Wsif*.  Structural  members,  Earthquake 
resistant  structures 


A Floor -Wall  Heact(On  System  iMat  designed  and  conittucteo 
by  the  University  of  Texas  at  Austin  Civil  Engineering 
Structures  Laboratory  to  give  researchers  the  abihtv  to  test 
large-scale  models  using  bilateral  loadings  tn  addition  to  axial 
loads.  This  report  documents  and  describes  the  conception, 
design,  and  construction  of  this  system  m order  to  enhance 
Its  use  ar>d  availability.  The  background  of  the  proiact  is 
described  and  detailad  information  is  presented  on  the  analy 
sis.  design,  construction,  and  floor-wall  loading  capabilities 
of  the  floor -wall  system.  The  appendices  present  a photo- 
graphic description  of  the  system's  construction,  construe 
tion  drawings,  and  a table  and  graph  of  material  properties 


79-1418 

Forre  Distortion  in  Krsonuirr  Trstinj;  of  Stniclurrs 
H'ith  Klirrtro-Dynainic  Vibration  Fxritera 

G.R  Tomlinson 

Dept  of  Mechanicdl,  Broduetion  and  CheniKijI 
Lngrg.,  Manchester  t'olytechnic.  Mjnchestei  Ml 
5GD,  UK,  J.  Sound  Vib..  63  (3),  pp  337  350  (Apr  8. 
1979)  8 figs.  14  rets 

K«v  Words:  Structural  renxmw,  Rvionanca  tctti 

Harmonic  input  force  distortion  which  antes  when  systems 
are  excited  with  electrodynamic  exciters  it  shown  to  be 
predominantly  second  harmonic,  the  maioi  source  at  the 
harmonic  distortion  being  due  to  the  vibration  exciter 
characteristics.  Thtte  aia  examined  by  experimentally  deter- 
mining the  magnetic  field  strength  properties  of  a typical 
exciter.  This  information  it  used  with  the  eguations  of  mo- 
tion of  the  exciter  which  are  simulated  on  an  analog  com 
puter.  The  amount  of  tecortd  harmonic  force  distortion 
generated  at  a system  resonance  it  analy/ed  by  considering 
a simple  single  degreeof-freedom  model.  Experimental 
tests  on  e simple  system  confirm  the  theoretical  predictions. 


79-1419 

The  Vibration  of  Stnirturea  Elaatically  Cunatrainrd 
at  Uiacrrtr  Pointa 

H.G,  Davies  jnd  R .l  Rogers 

Dept,  of  Mech.  tngrg.,  Univ  of  New  BmnswIcK. 
Fredericton,  New  Brunswick,  Canada  13B  5A3,  J. 
Sound  Vib.,  ^ (3),  pp  437  447  (Apr  8,  1979)  3 tigs, 
1 table,  1 1 refs 

Kay  Words:  Forced  vibration,  Structural  members.  Con- 
strained structures 
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Th«  *o.c»U  vibfMion  o»  t siructurs  nith  an  added  u>r,ng 
conitraint  acting  at  a point  i>  diKuswd  A let  ot  constrained 
vibration  modes  is  obtained  in  terms  of  the  assumed  known 
modes  ot  the  unconstrained  structure  A finite  element 
moiJel  ot  a heat  evchanger  tube  is  used  to  investigate  the 
imoortaiK-e  Ot  the  restiiction  on  the  damping  and  the  rela- 
tive numbers  ot  modes  needed  to  provide  an  accurate  es- 
timeie  ot  the  response  over  a wide  range  ot  treouencies. 


SYSTEMS 


ABSORBER 

lAlsi)  >&»»«»  Nos  1316  1365.  1436) 


:v.u2u 

Tralinji  of  Shuck  AbMsrbrrs  tin  the  Tcftinc  Machine 
(Die  Priifun)>  von  Stu.sMlaiiipfetn  auf  der  Priifiiia- 
.tchinr) 

G Hinimlcr 

Krdnichstoint’r  Stiasst'  41,  6100  DaniistAlt,  Federal 
Republic  of  Germany,  Automobiltech  Z.,  81  (3), 
pp  115-1 18  IMar  1979)  9 this  ~ 

(In  German) 

Key  Wordsi  Shock  absorbers,  Testing  equipment 

Driving  dynamics  require  specific  damping  torce/speed 
characteristics  which  are  obtained  by  coordinating  the 
functional  elements  ot  the  shock  absorber.  By  means  ot 
the  specified  testing  machines,  the  characteristic  data  ot  the 
shock  absorbers  are  determined  in  the  laboratory  so  that 
the  planned  and  obtained  characteristic  data  can  be  com- 
pared. The  article  describes  the  operation  ot  shock  absorb- 
er testing  machines  and  shows  variations  ot  the  original 
construction  in  order  to  adapt  the  machine  to  different 
functions. 


79-1421 

The  (.alriilatiuii  of  Krcrntrir  .-Vnnular  ('ouplini'i  m 
Systrma  with  the  Finite  Number  of  Det;iees  of  Fire- 
dons  (l^entrinhi  ziedinhi  tuuikaby  kaip  eistemu  eu 
b«i|^iniu  laiav^  laipnihi  dtakhimi  AaNfiavunas) 

A P.  Kavolelisand  A.  Giilbirtas 

Lietuvos  Mechanikos  Rinkinys,  No.  1 (17),  pp  14 

18  (1977)  2 figs,  4 refs,  Vilnius  Civil  Engrg.  Inst., 


232dOO  Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Key  IMords  Rings,  Springs  (elastic).  Couplings,  Vibration 
control 

I'he  article  presents  the  calculation  of  rotary  spring  rings 
deformed  in  a certain  way.  The  rings  are  the  principal  ele- 
ment of  aninribrational  expanuon  couplings.  The  ring  poten- 
tial energy  is  enpressad  as  a generalised  square  form  of  forces. 
A discrete  expression  form  of  the  deformed  ring  axis  is 
Presented. 


NOISE  REDUCTION 

(Also  s<h>  Nos  1297,  1433,  1457.  1462) 


79-1422 

(^unlruUing  Noiac  in  Central  Stations.  Acoustic 
Stractunrs  for  Equipment  and  Persomiel 

M I.  Schiff 

Industrial  Acoustics  Co..  1979  Generation  Planbook, 
edited  by  Power  Magacme,  pp  123  124,  2 tigs,  3 
tables 

Key  Words.'  Noise  reduction.  Enclosures 

Two  basic  courses  of  action  for  meeting  noise  limits  are: 
isolating  the  noise-producing  equipment  by  means  of  an 
tnclosure,  or  providing  a work  station  that  isolated  operating 
personnel  from  existing  noise  levels.  Typical  applications  of 
both  types  of  action  are  discusaed. 


79-1423 

I'ac  Barriers  and  Fnclosurea  to  Reduce  Power-Plant 
Noiae 

M l.  Schiff 

Industrial  Acoustics  Co.,  Power,  123  (4),  pp  103- 
105  (Apr  1979)  4 figs,  3 tables 

Key  Words:  Enclosures,  Noise  reduction.  Noise  barriers 

Ways  to  satisfy  OSNA  raquiremants  in  power  plants  are 
danribed.  They  are  the  use  of  sound-absorbing  enclosures 
to  isolate  noisy  equipment,  and  soundproof  work  stations 
that  protect  operating  personnel  from  the  existing  ambient 
noise  levels. 


79-1424 

U«r*t  G«i4«  to  Aeooatie  EadoMio* 

J.S.  Anderson  and  D.G.  Bull 

The  City  Univ.,  London,  UK,  Noise  Control  Vib. 

Isolation,  (2),  pp  51-54  (Feb  19791  5 figs,  7 rols 

Kay  Wonts:  Noiss  rsOuction,  Enclosurst 

The  ertido  discusses  the  concepts  used  in  selecting  en  effec- 
tive ecoustic  enctosure.  They  ere  the  sound  reduction  index 
of  e penei,  insertion  lost,  and  noise  reduction.  The  need  for 
a standard  enabling  the  manufacturers  to  OMcify  more 
precisely  the  acoustic  performance  of  their  anclowres  It 
alto  suggested. 


79-142S 

Noiae  im  tlw  Commorcial  Eavifoomeiit 

D.A.  Waller 

Power  Equipment  Co.  Ltd.,  Noise  Control  Vib. 
Isolation,  10  (3),  pp  93-96  (Mar  1979)  3 figs 

Key  Words:  Noiss  reduction.  Business  squipmant,  En- 
cloeures.  Silencers 

Reasons  for  reducing  butinatt  equipment  noise  in  the  office 
are  ditcuated  and  design  of  silencers  lor  such  machinery  it 
described. 


79-1426 

TIm  Attesnsatiop  of  Listed  Plemmi  Qianibera  m 
DitcU,  11:  Meaaureoieats  and  Cosiiparieoa  wHIi 
TlMoiy 

A.  Cummings  and  A.M.  Wing-King 
Inst,  of  Environmental  Science  and  Tech.,  Polytech- 
nic of  the  South  Bank,  Borough  Rd.,  London  SE1 
OAA,  UK,  J.  Sound  Vib.,  63  (1),  pp  19-32  (Mar  8, 
1979)  1 1 figs,  7 refs 

Key  Words:  Sound  iranpnittion  lost.  Silencers,  Acoustic 
linings.  Ducts,  Exparimentel  data 

Experimental  measurements  of  the  acoustic  performance  of 
tingle  and  thraepatt  lined  plenum  chambers  are  compared 
to  calculations  bastd  on  theoretical  models  described  in  a 
oompanlon  paper.  Ganarally,  quite  good  agreement  it  ob- 
tained, tubfact  to  the  limitations  of  the  theories.  Comparison 
is  made  between  the  performance  of  a single  plenum  chamber 
end  that  of  en  equivalent  splitter  silenear.  The  aerodynamic 


praatura  lostat  of  all  three  silencers  are  compared,  aruf  ob- 
sarvallont  are  made  concerning  the  ralativa  matt,  construc- 
tion time,  etc.  of  the  tingle  chamber  and  the  splitter.  A 
tentative  design  procedure  for  plaiM  it  suggested. 


79-1427 

A Note  oD  the  laterectioa  of  Usuteody  Flow  with  aa 
Acoustic  Liner 

M.S.  Howe 

Bolt  Beranek  and  Newman,  Inc.,  50  Moulton  St., 
Cambridge,  MA  02138,  J.  Sound  Vib.,  63  (3),  pp 
429-436  (Apr  8,  1979)  2 figs,  1 1 refs 

Key  Words:  Acoustic  linings 

The  effects  of  a mean  grating  flow  on  the  energy  exchanges 
involved  in  the  interaction  of  a bias-flow  ecoustic  liner 
with,  respactively,  incident  sound  and  boundary  layer  tur- 
bulence are  contrasted. 


79-1428 

The  Effects  of  Flow  on  the  Peifoimanoe  of  a Reac- 
tive Acouatk  Attenuator 

C.R.  Fuller  and  D.A.  Bies 

Dept,  of  Mech.  Engrg.,  Univ.  of  Adelaide,  Adelaide, 
South  Australia,  5(XX),  J.  Sound  Vib.,  62  (1),  pp  73- 
92  (Jan  8, 1979)  7 figs,  15  refs 

Key  Words;  Acoustic  absorption.  Ducts,  Acoustic  linings 

The  effects  of  flow  on  the  performance  of  a reaetiva  acous- 
tic attenuator  discussed  in  a previous  paper  ere  investigated 
theoreticallv  end  experimentally.  The  attenuator  is  analyrad 
by  using  rtcently  developed  curved  duct  equetions  with 
flow.  Theoretical  predictiont  ere  obtained  tor  the  pressure 
reflaction  coefficient,  the  power  reflection  and  trensmlssion 
coefficiant  aitd  the  transmission  lots  of  the  attenuator,  at 
varying  flow  Mech  numbers.  The  two  cases  of  sound  propa- 
gating with  and  against  the  flow  are  discussed  and  good 
agreement  is  obtained  with  experimental  meaturerrtents. 


79-1429 

Soutc-Boosn  Minimiutioii  with  Nose-Bhiataeti  Re- 
laxation 

C.M.  Darden 


■ --yniYnii 
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NASA  Langley  Research  Ctr.,  Hampton,  VA,  Rapt. 
No.  NASA-TP-1348;  L-12464,  53  pp  (Jan  1979) 
N79- 15000 


Key  Words:  Sonic  boom.  Note  reduction 

A procedure  eAleh  provide!  :N>nlc-boom-mlnlmiilng  equiv- 
alent area  diatrlbutiont  for  supersonic  cruise  conditions  Is 
described.  This  tvork  extends  previous  anatyses  to  permit 
relaxation  of  the  extreme  bluntnass  required  by  conventional 
loss  boom  shapes  and  includes  propaaetlon  In  a reel  atmo- 
9here.  The  procedure  provides  area  distributions  Mhich 
mlnimixe  either  shock  strength  or  ovarprassure. 


79-1432 

Some  Experiaaeatal  Studiaa  om  Ceatrifogal  Blower 
Noiae 

G.  Krishnappa 

Engine  Lab.,  Div.  of  Mech.  Engrg.,  National  Res. 
Council  of  Canada,  Ottawa,  Ontario,  Canada  K1A 
0R6,  Noise  Control  Engr.,  1_2  (2),  pp  82-90  (Mar/ 
Apr  1979)  27  figs,  4 refs 

Key  Words:  Fans,  Noise  reduction.  Design  techniques 

Soma  experimental  studies  aimed  at  designing  quiet  fans  end 
blowers  by  controlling  the  gsnaratsd  noise  at  the  source, 
with  a minimum  sacrifica  in  aerodynamic  parformarKa  are 
outlirtad. 


79-1430 

Redoctiop  of  Cabin  Noiae  During  Cniiae  Conditiona 
by  Stringer  and  Frame  Damping 

G.  SenGupta 

Boeing  Commercial  Airplane  Co.,  Seattle,  WA,  AIAA 
J.,  17  (3),  pp  229-236  (Mar  1979)  13  figs,  15  refs 

Key  Words:  Aircraft  noise.  Noise  reduction.  Low  frequen- 
eias,  Viacoolastic  damping 

The  control  of  low-fraquaiKy  cabin  noise  it  analyzed  in 
terms  of  the  remonst  of  e pressurized  fuselage  structure 
tubiscted  to  broadband  random  pretture  fluctuations. 


79-1433 

Controlling  Noiae  in  Central  Stations.  Fan-Noiae 
Abatement  in  Power  Plants 

J.G.  Funk 

Environmental  Elements  Corp.,  1979  Generation 
Planbook,  Edited  by  Power  Magazine,  pp  117-119, 
5 figs.  1 table 

Key  Words:  Noise  reduction.  Fans,  Electric  power  plants 
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79-1431 

Prediction  and  Control  of  Induced  Draft  Cooling 
Tosyer  Noise 

J.S.  Wang 

Exxon  Res.  and  Engrg.  Co.,  P.O.  Box  101,  Florham 
Park,  NJ  07932,  Noise  Control  Engr.,  12^(2),  pp  74- 
81  (Mar/Apr  1979)  12  figs,  2 tables,  9 refs 

Key  Wotds:  Cooling  towers.  Noise  prediction.  Noise  reduc- 
tion 

A technique  for  estimating  Induced  draft  cooling  tower  noise 
In  the  adiacem  community  has  been  developed  according 
to  data  measured  at  refineries  and  chemical  plants.  It  Is 
shown  that  fan  noiss  dominatas  the  fsHIng  water  noise  at 
loestlorw  distant  from  the  cooling  tower  and  that  the  noise 
radiated  from  the  louvered  facet  dominatas  that  radiated 
from  the  fan  stacks.  This  information  it  crucial  In  salectlng 
a method  for  cooling  tower  noise  control. 


The  author  diecuwsi  the  design  options  a power  engineer 
should  be  aware  of  when  he  Mlacts  noise  tupprettion  devices 
for  farts  in  power  plants. 


79-1434 

Coutfolmg  Nuigi  m Cealnd  Statiom.  Siencoia 
Reduce  Vest,  Valve  Noam 

J.K.  Floyd 

American  Air  Filter  Co.,  1979  Generation  Handbook, 
Edited  by  Power  Magazine,  pp  119-121,  3 figs,  2 
tables 

Kay  Words:  Nolle  reduction.  Valvat.  Electric  power  plants 

Fretsure-reliaf  vshrat  and  control  valvot  are  often  msfor 
sources  of  noise  in  electric-utility  power  plants.  The  design 
of  noise  reduction  devices  for  such  velvet  it  ditcutttd. 
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:«»1435 

CoalruUiaf  Noiae  in  Crntral  Sutioiu.  Noiae^ontiol 
Kquipm^nl  for  PtanI  Prime  Moven 

H F Werknieister 

Arnefican  Air  Filter  Co  , Pulsco  Div.,  1979  Genera- 
tion Planbook,  Edited  by  Power  Magarine,  pp  121- 
123,  3 figs,  1 table 


79-1438 

Induitrial  Noiae  Control  • A Syatematic  Approacli 

J.  Dean 

Industrial  Acoustics  Co.,  Ltd.,  Noise  Control  Vib. 
Isolation,  10  (2),  pp  65-67  (Feb  1979)  4 figs 

Key  Words:  Industrial  facllitias,  Noisa  reduction 


Key  Words  Noise  reduction.  Gas  turbine  engines,  Recipro- 
eating  tngtnes 

E The  integration  of  noiW'Control  equipment  with  the  prime- 

movers,  e.g.,  gas  turbines  and  reciprocating  engines,  during 
the  design  stage  has  been  found  to  be  the  most  economical 
method  of  meeting  noise  control  requirements.  Various 
types  of  silerKers  are  discussed  in  the  article. 


The  article  defines  the  most  common  sources  of  noise  prob- 
lems encountered  in  industry  and  describes  the  methods 
which  are  currently  available  to  solve  them. 


ACTIVE  ISOLATION 


79-1436 

The  Hake  Velocity  and  Kudder  F orce  on  a Tanker 
Ship  Model 

N Matheson 

Aeronautical  Research  Labs.,  Melbourne,  Australia, 
Rept.  No  ARL.'AERO  NOTE-376,  86  pp  (May  1978) 
AD-A062  572/3GA 

Key  Words:  Ships,  Noise  reduction.  Marine  propellers. 
Ship  noise 

A propeller  tunnel  had  been  fitted  to  a 33,000  t (32,500 
ton)  bulk  carrier  to  cure  cavitation,  vibration  and  noise 
problems  occurring  previously.  From  a series  of  wind  tunnel 
tests  with  a model,  a set  of  vortex  generators  was  developed 
which  improved  the  flow  over  the  stern  and  increased  the 
side  force  produced  by  the  rudder. 


79-1439 

An  FIcinentary  Explanation  of  the  Flutter  Mecha- 
nim  with  Active  Feedback  Controla 

H.  Horikawa  and  E.H.  Dowell 

Princeton  Univ.,  Princeton,  NJ,  J.  Aircraft,  16  (4), 

PP  225-232  (Apr  1979)  10  figs,  1 1 refs 

Key  Words;  Flutter,  Active  control 

An  elementary  explanation  of  wing  flutter  suppression 
problems  with  active  feedback  control  is  made  using  a 
standard  root  locus  technique.  The  obiect  of  the  study  is 
to  obtain  insight  into  the  control  of  converging  frequency 
flutter  such  as  the  classical  bending-torsion  flutter  of  a wing. 
The  model  analyzed  is  e two-dimensional,  typical  section 
airfoil  with  pure  gain  feedback  of  the  main  wing  motion. 
In  this  simple  system,  stability  boundary  solutions  are 
expressed  in  a closed  form  end  valuable  information  is 
obtained  for  various  kinds  of  feedback  signels.  The  results 
for  an  exploratory  example  are  discussed.  The  analysis  of 
this  example  using  Nissim's  energy  method  is  also  attempted. 


79-1437 

Cunefniclioti  Machinery  Noiac  - A Project  and  a 
Packa|{r 

Noise  Control  Vib.  Isolation,  JO  (2),  pp  68-71  (Feb 
1979)  3 figs,  I table 

Key  Words:  Construction  equipment.  Noise  reduction 

Measurements  of  the  external  noise  levels  produced  by  the 
loading  shovels  of  construction  machinery  and  the  effective- 
ness of  a simple  control  treatment  in  reducing  these  levels 
ere  doKribad. 


79-1440 

An  Optimized  Speed-Controlled  Suipenaon  of  a 
2-DOF  Vehicle  Travelling  on  a Randomly  Profiled 
Road 

T.  Dahlborg 

Div.  of  Solid  Mech.,  Chalmers  Univ.  of  Tech.,  S-412 
96,  Gothenburg,  Sweden,  J.  Sound  Vib.,  62  (4), 
pp541-546(Feb22,  1979)5figs,  3refs 

Key  Words:  Ground  vehicles.  Suspension  systems  (vehiclasl. 
Active  isolation.  Optimization,  Surface  laughnets 
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Th«  K>ring  and  damper  itiffnaaei  of  a road  vahicia  fuipan- 
•ion  tynam  ara  optimized  with  redact  to  both  ride  comfort 
and  road  holding.  Tha  optimized  active  lUKMniion  lyttam 
obtained  is  compared  with  a corresponding  passive  system 
where  the  constant  sutpension  parameters  coincide  with 
those  of  the  active  system  at  a selected  fixed  speed  (20  m/s). 


AIRCRAFT 

(Also  see  Nos.  1311.  1429.  1430) 


79-1441 

Wini;  Roclr  Due  to  Aerodynamic  Hyatereasa 

L.V.  Schmidt 

Naval  Postgraduate  School,  Monterey,  CA,  J.  Air- 
craft, 16  (3),  pp  129-133  (Mar  1979)  6 figs,  9 refs 

Kay  Words:  Aircraft,  Aerodynamic  loads,  Hysteretic  damp- 
ing 

An  analysis  is  presented  using  control  theory  concepts  to 
show  that  aerodynamic  hysteresis  of  the  form  of  relay 
action  can  lead  to  lateral-directional  limit  cycle  motions. 
These  limit  cycle  motions  are  described  in  a colloquial  sense 
at  airframe  wing  rock.  The  purpose  of  the  studies  described 
herein  it  to  promulgate  a flight  mechanics  analysis  tech- 
nique which  offers  the  analyst  an  insight  into  potential 
candidate  aerodynamic  mechanisms. 


79-1442 

Unateady  Aerodynamic  Modeling  for  Arbitrary 
Motioiu 

J.W.  Edwards,  H.  Ashley,  and  J.V.  Breakwell 
NASA  Dryden  Flight  Research  Ctr.,  Edwards,  CA, 
AIAA  J.,  V7  (4),  pp  365-374  (Apr  1979)  11  figs, 
2 tables,  25  refs 

Sponsored  by  NASA  and  the  USAF 

Kay  Words:  Aircraft,  Aarodynamic  loads.  Mathematical 
models 

A study  is  prasantad  on  the  unsteady  aerodynamic  loads  due 
to  arbitrary  motions  of  a thin  wing  and  their  application 
for  tha  calculation  of  remonse  and  true  stability  of  aeroelas- 
tic  modas.  The  use  of  (.Aplaee  transform  techniques  and  tha 
genaralizad  Theodorsan  function  for  two-dimensional  in- 
comprassibla  flow  it  raviawad.  Numerical  results  are  given 
for  tha  two-dimensional  supersonic  case.  Previously  pro- 
posed approximate  methods,  starting  from  simple  harmonic 


unsteady  theory,  are  evaluated  by  comparison  with  exact 
results  obtained  by  the  present  approach.  The  Laplace 
inversion  integral  is  employed  to  separate  the  loads  into 
rational  and  nonrational  parts,  of  which  only  the  former 
are  involved  in  aeroelastic  stability  of  the  wing. 


79-1443 

Techuiquea  for  Dynamic  Subility  Teating  in  Wind 
Tunnels 

K.J.  Orlik-Rueckemann 

Unsteady  Aerodynamics  Lab.,  National  Aeronautical 
Establishment,  Ottawa,  Ontario,  Canada,  24  pp  (Nov 
1978)  In:  AGARD  Dyn.  Stability  Parameters,  for 
primary  document  see  N79-15061) 

N79-15062 

Kay  Words:  Aircraft,  Dynamic  stability.  Dynamic  tests. 
Tasting  techniques.  Wind  tunnel  tests 

A systematic  raviaw  it  presented  of  the  methods  and  tech- 
niques that  are  used  for  wind  tunnel  measurements  of  the 
dynamic  stability  parameters  (derivatives)  of  an  aircraft. 
The  review  Is  illustrated  by  numerous  examples  of  experi- 
mental equipment  available  in  various  aerospace  laboratories 
in  Canada,  Francs,  the  United  Kingdom,  the  United  States 
and  West  Germany . 


79-1444 

A New  Method  for  Desagniug  Shock-Free  Tranaonk 
Configurations 

H.  Sobieczky,  K.-Y.  Fung,  A.R.  Secbass,  and  N.J.  Yu 
Engrg.  Experiment  Station,  Arizona  Univ.,  Tucson, 
AZ,  Rept.  No.  NASA-CR-1 58063,  35  pp  (July  1976) 
N 79- 14997 

Key  Words:  Aircraft  wings.  Airfoils,  Design  techniques. 
Boundary  layer  excitation.  Shock  waves 

A method  for  the  design  of  shock  free  supercritical  airfoils, 
wings,  and  three  dimensional  configurations  it  described. 
Results  illustrating  the  procedure  in  two  and  three  dimen- 
sions are  given.  They  Include  modifications  to  part  of  the 
upper  surface  of  a NACA  64A410  airfoil  that  will  main- 
tain shock  free  flow  over  a range  of  Mach  numbers  for  a 
fixad  lift  coefficient,  and  the  modifications  required  on 
part  of  tha  upper  surface  of  a swept  wing  with  a NACA 
64A410  root  saction  to  achieve  shock  free  flow. 


79-I44S 

liiv««fkatiuN  of  Tonion  Krao  Wint  Tranii  Flutter 
ModrJ. 

H T Y Yani)  and  C>l  Wan 

St'hiX)!  of  Aiirottaofics  and  AstroniKitics,  f’liidiin 
Univ , Latavnttn,  IN,  Ifopt  No  AfOSM  I H 78 
1[)I4.  (Wpp  (S«pt  U>,  1878) 

AL)  AOtjl  942AK;A 

K«V  Wordt:  Aircraft  mingt.  Flutter.  Computer  proarami, 
NASTRAN  (computer  program).  Finite  element  technique 

Four  type!  of  aluminum  plate  flutter  modeli  of  e torelon 
free  wing  (TFW)  are  iludled:  cantilever  wing;  pitch  reitreln- 
ed  wing:  TFW  with  forward  trim  lurfaca;  end  TFW  with  aft 
trim  lurface.  Free  vibretlon  analytei  ere  performed  by 
uiing  the  finite  element  program  NASTRAN.  Ganaralltad 
aerodynamic  forcei  ara  computed  by  uilng  the  program 
LAT30  baaed  on  the  eubionlc  lifting  lurface  theory  of 
Kuunar.  Flutter  ipeedi  and  frequenclei  ara  predicted  by 
uting  the  program  FLTTR  bawd  on  the  Vg  method.  The 
predicted  flutter  u>aade  ara  compared  with  available  com- 
puted and  teitad  ratulti.  The  predicted  flutter  u>eade  lor  the 
four  moifolt  ara  compared  with  each  other  and  concluiloni 
ara  made.  To  dataimlna  the  deiignt  that  yield  higher  flutter 
UMade,  parametric  ttudlei  are  conducted  by  varying  aach 
of  tha  )lx  parametari;  thteknen  parameter  of  the  wing; 
thlcknew  parameter  of  either  trim  nirface;  location  of  tha 
wing  pivot;  Iun0h  of  the  boom;  (wept  angle  of  tha  wing;  and 
•wept  angle  of  either  trim  eurface. 


79-1446 

Dyngmir  K<>a|HMMit  Analywa  of  Sirurlural  Syainna 
llains  a Dirorl  Integralion  MoIIkmI 

J S Pr/pmipnipc)i.i  rttuf  H .1,  TnlluM 
Air  forct!  Inst  o)  Tivh,,  Wiii]ht  (’nttorsiio  Air  Forctr 
8<isi»,  OM.  J Aircraft.  Ur  (3).  pp  191)  202  (Mar  1979) 
8 figs,  1 7 refs 

Kay  Wordi:  Numerical  analyili.  Dynamic  rauronw.  Finite 
element  technique.  Aircraft 

Tha  main  catagorlai  of  numarical  analywt  of  dynamical 
rauwnw  of  etruclurgl  lyitemt  raprawnted  by  finite  alamante 
ara  dlaeuwad  and  a direct  Integration  method  It  darived 
using  Paik  approRlmatlont  to  tha  exact  axponantlal  wriat 
•olullant.  Tha  method  It  employed  for  the  analytit  of  aircraft 
Mruclurat  tubfectad  to  arbitrary  tlmadapandant  loading. 
Numerical  stability,  artificial  attenuation,  and  phaw  shift 
of  tha  approximata  tolutlont  are  ditcuttad  In  detail.  Tha 
dynamic  rasponw  solution  It  piewnlad  In  tha  form  of  an 
explicit  ofwrator  requiring  only  one  Inversion  of  tha  maw 
matrix  of  the  tyttam.  A numarical  example  It  Included  lor 


tha  dynamic  rasponw  of  an  elastic  circular  bar  tubfectad  to 
axlsymrrtetrlc  compretsiva  strew  at  tha  free  and.  Tha  numeri- 
cal results  are  compared  with  a solution  obtained  by  tha 
finite  dlffarerwe  method. 


BIOENGINEERING 


79-1447 

Kx|H>riinoiital  Analysis  of  Ihe  Vibration  Characteiia- 
tirs  of  the  Human  Skull 

T.lj  Khalil,  O.C.  Vidiio,  and  D.L.  Smith 
Gunnral  Motors  Hasaarch  Labs.,  Warron,  Ml  48090, 
J,  Sound  Vib..  ^ (3).  pp  3b  1 376  (Apr  8,  1979) 
28  tigs,  2 tables,  16  refs 

Kay  Words:  Head  (anatomy).  Mathematical  models.  Natural 
Irequanclat,  Mode  thapw 

Analytical  models  of  the  human  skull  structure  are  con- 
structed to  cheraeteriie  the  grow  geometric  feetures  and 
material  prapartlas:  however,  a modal  should  also  have 
accurate  liequancy  rasponw  characteristics  since  thaw  are 
aswntlal  for  collision  and  head  Injury  analyws.  An  axparl- 
mantal  Investigation  la  conducted  to  Identify  the  dynamic 
charactarlatlct  of  freely  vibrating  human  skulls.  Resonant 
frequancles  and  associated  mode  shapes  In  the  frequency 
band  from  30  Ht  to  5000  Hi  are  dallneatad  for  two  dry 
human  skulls.  Digital  Fourier  analysis  tachnlquas  are  used 
to  Identify  the  resonent  frequencies  and  corresponding 
mode  shapes  of  each  skull. 


BUILDING 


79-1448 

Optimum  ltek|pt  to  Rokal  Eaitlis|uaks>a 

L,  Hosnnbluoth 

Univorsidad  Nacional  Autonoma  di*  Mnxico,  Mnxico, 
O.F..  Maxico,  ASCL  J.  Engr  Mach.  Div.,  10b  (EMI), 
pp  lb9  176  (Fob  1979)  6 figs,  2 tablas,  10  nafs 

Key  Words:  Buildings,  Seismic  design.  Optimum  design 

Optimisation  Is  taken  as  minimisation  of  tha  sum  of  ax- 
pactad  prswnt  values  of  Initial  costs  (Including  anglnaarlrtg 
wrvloas  aitd  construction)  and  magnified  losws  due  to  a 
structure's  entrance  Into  limit  states.  Dead,  live,  and  wismic 
loads  are  considered.  Attention  Is  given  to  optimum  reiiair 
and  reconstruction  pollclas. 
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79.1449 

ToniM  in  BuiMwp  Subjected  to  Ewtbquakee 

M E Batts 

Ph  D Thesis.  The  Univ  of  Michigan,  162  pp  (1978) 
LIM  790702b 

Key  Words  ■uMdmes,  Earthquake  raqronn,  Torsiond 
raaporraa.  laiawic  aacilalian.  Eocanirlcitv 

h«  ihM  disaa  flat  ion.  the  proMbMitlic  approach  is  salactad  for 
the  attahrsis  ol  linoar  rasponsa.  The  earthquake  ground 
mcitation  ts  dracusaad  and  a simple  aspression  ralaiing 
vsHutal  aarthquaka  poMer  qiscira  to  trandational  earth- 
quake possar  wactra  is  davatopad.  Interaction  relations  are 
darwad  lor  syssams  with  stmultanaous  X,  0.  and  V ground 
aaciiaiiona  The  paripharal  response  is  studied  using  the 
proOabdiatic  approach.  The  state  of  the  art  ol  artificial 
accalarooram  generation  is  diacutsed.  Various  parameters 
aHactmg  ground  rotational  motion  ara  discussed.  Non- 
hnaar  raoKwisa  characteristics  for  a four  axtarior  wall  modal 
ara  analyrad. 


79-1450 

Sbakiwit  Table  E«itb<|tsibe  Reipoiiae  of  Steel  Frame 

O T Tang  and  R.W.  Clough 

State  Univ.  of  New  York  at  Buffalo,  Buffalo,  NY, 
ASCE  J.  Struc  Oiv  . 1^  (STl),  pp  221-243  (Jan 
1979)  19  figs,  5 tables,  4 refs 

Kay  Words:  Multistory  buildings.  Earthquake  ratponsa. 
Shakers.  Experimental  data.  Mathematical  models 

Earthquake  ramonsas  of  a f7-ft  4-in.  15.29-m)  tall  three- 
story  steal  frame  structure  ara  produced  in  two  series  of 
shaking  table  tests.  The  test  data  ara  used  in  the  davalop- 
mant  and  verification  of  analytical  procaduras.  Mathematical 
models  arc  formulated  by  first  defining  the  element  proper- 
ties and  than  asaambting  them  to  obtain  the  systam  proper- 
ties.  Panel  lona  daformabillty,  bi-linaar  strain-hardening  plas- 
tic hinges,  and  foundation  flexibility  ara  considered  in  model- 
ing. 


79-1451 

Forceti  Vibratioti  Teatiiii;  of  a RehabiliUteti  Multi. 
Mory  BsiiMing.  Volume  1 

G.C.  Hart,  S.  Huang,  W.T.  Thomson,  M.A.M.  Tor- 
kamani,  and  D.  Rea 

School  of  Engrg.  and  Appl.  Science,  California  Univ., 


Los  Angeles,  CA,  Rept.  No.  UCLA-ENG-7822.  NSF/ 
RA-780309,  82  pp  (June  1978) 

PB-289  904/5GA 

Kay  Words:  Multistory  buildings.  Vibration  tests.  Forced 
vibration.  Earthquake  rasponsa 

This  rafsort  describes  a series  of  steady  state  harmonic  forced 
vibration  tacts  conducted  on  a multistory  building  before 
and  after  it  was  rahabilltated  tor  seismic  safety.  Rasponsa 
Is  measured  at  6,  26,  and  46  feat  from  tha  building  on  the 
surface  of  ground. 


FOUNDATIONS  AND  EARTH 


79-1452 

Stability  of  Axially  Loaded  Sbaft  and  Tunnel  Lininfa 
Connected  to  Each  Other  by  Flexible  Rinp  (Stabili- 
tat  von  Scbact-  und  TunnelaudUeidunfen  aua  feien- 
kig  miteinander  verbundenen  Scbuaaen  imter  axialer 
Belaatui^) 

H.  Link 

Goethestrasse  13,  D-4200  Oberhausen  1,  Federal 
Republic  of  Germany.  Ing.  Arch.,  ^ (1),  pp  51 
63  (1979)  10  figs,  2 tables,  4 refs 
(In  German) 

Keywords;  Stability,  Linings,  Tunnel  linings 

Starting  with  tha  possibla  loads  occurring  in  practice  in  tha 
direction  of  their  axis,  this  investigation  deals  with  tha 
stability  of  these  linings  takan  as  a link  chain  under  constant 
and  linearly  variable  axial  load  while  embedded  in  an  elastic 
or  fluid  medium. 


HELICOPTERS 


79-1453 

FUfbt  Teal  Design  for  CH-47  ParaoMter  Meatifieation 

W.E.  Hall,  Jr.  and  J,  Vincent 

Systems  Control,  Inc.,  Palo  Alto,  CA.  Rept.  No. 

NASA-CR- 158948, 203  pp  (Dec  1978) 

N79-15025 

Kay  Words:  Heilcoptars.  Paramatar  Identification  taehniqua. 
Flight  tests 


Th«  VTOL  Approach  and  Landing  Technoiogy  (VALT) 
program  it  a significant  axparimantal  retaarch  program 
aimtd  at  attablishing  a data  bate  for  rotorcraft  operation  in 
a terminal  area  environment.  Work  was  undertaken  to  deter- 
mine helicopter  math  models  suitable  for  analvsing  man- 
euvers along  a VTOL  trajectory  and  to  apply  theta  math 
models  to  determine  the  flight  test  procedures  of  greatest 
effactiveitess  in  establishing  helicopter  dynamic  characteris- 
tics in  this  mode  of  operation.  As  the  principal  results  of  this 
investigation,  a flight  test  specification  is  presented  for  the 
CH-47  VALT  aircraft  operating  a'ong  the  specified  VTOL 
trajectory  of  the  VALT  program. 


79-1454 

Some  Reaulta  of  the  Teating  of  a Full-Scale  Ogee-Tip 
Rotor 

W.R.  Mantay,  P.A.  Shidler,  and  R.L.  Campbell 
Structures  Lab.,  USARTL  (AVRADCOM),  Hampton, 
VA,  J.  Aircraft,  16  (3),  pp  215-221  (Mar  1979) 
15figs,  4tables,  Brefs 

Key  Words;  Helicopter  rotors.  Helicopter  noise.  Noise 
reduction 

Full-scale  tests  are  utilized  to  investigate  the  effect  of  the 
Ogee  tip  on  helicopter  rotor  acoustics,  performance,  and 
loads.  Two  facilities  are  used  for  this  study:  the  Langley 
whirl  tower  and  a UH-1H  helicopter.  The  full-scale  testing 
on  the  UH-1H  errcompasses  the  major  portion  of  the  flight 
envelope  for  that  aircraft.  Both  near-field  acoustic  measure- 
ments as  well  as  far-fiald  flyover  data  are  obtained  for  both 
the  Ogee  and  standard  rotors. 


MATERIAL  HANDLING 

(Also  see  No.  1396) 


79-1455 

Vibratory  Conveying  - Anatyiia  and  Design:  A 
Review 

M.A.  Parameswaran  and  S.  Ganapathy 
Mech.  Engrg.  Dept.,  Indian  Inst,  of  Tech.,  Madras- 
600  036,  India,  Mech.  Mach.  Theory,  14  (2),  pp  BO- 
OT (1979)  1 1 figs,  2 tables,  23  refs 

Key  Words:  Conveyors,  Materials  handling  equipment. 
Vibrators  (machinery) 


One  of  the  industrial  applications  of  vibration  is  its  use  for 
conveying  materials.  This  report  is  a review  of  the  published 
papers  in  the  area  of  vibratory  jump  conveying.  While  many 
have  contributed  to  understand  the  phenomenon  of  vibra- 
tory conveying,  there  it  still  vast  scope  for  work  on  the  dy- 
namics and  design  aspects  of  the  vibratory  conveyor. 


MECHANICAL 


79-1456 

Out  of  Room?  Uae  Miaimuin  Movement  Mncfaineiy 
Aligmneat 

M.G.  Murray,  Jr. 

Hydrocarbon  Processing,  M (1),  pp  112-114  (Jan 
1979)  5 figs,  1 ref 

Key  Words:  Aligning,  Machinery 

A simple  method  for  aligning  machinery  when  space  is 
limited  it  described. 


79-1457 

A Study  on  Noiae  Emitted  from  Power  Hackuw 
Machines 

J.C.  Charman  and  G.M.  McNulty 
Ardente  Industrial  Services,  Noise  Control  Vib.  Iso- 
lation, 22  (2),  pp  58-64  (Feb  1979)  11  figs,  2 tables 

Key  Words;  Saws,  Noise  reduction 

This  article  considers  noise  emitted  from  the  operation  of 
one  particular  machine  tool;  the  modem  power  hacksaw. 
Consideration  it  given  to  the  variation  in  noise  emission 
from  a power  hacksaw  against  varying  parameters  such  at 
cutting  force  and  wear.  The  feasibility  of  noise  reduction 
by  critical  control  of  such  parameters  may  alto  be  extended 
to  other  machine  tools  in  general.  Recommendations  at  to 
the  optimum  blade  life  with  respect  to  the  parameters  of 
noise  levels  and  cutting  times  ere  also  given. 


79-1458 

On  the  Aerodynamic  Noiae  Source  in  Circular  Sawi 

H.S.  Cho  and  C.D.  Mote,  Jr. 

Dept,  of  Mech.  Engrg.,  Univ.  of  California,  Berkeley, 
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CA  94720,  J,  Acoust.  Soc.  Amer.,  ^ (3),  pp  662- 
671  (Mar  1979)  14  figs,  20  refs 


IN  47907,  J.  Sound  Vib.,  M(1),pp  125-143  (Mar  8, 
1979)  14  figs,  25  refs 


Kay  Words:  Smws,  NoIm  lourca  idantificMion 

A thaoratkal  modal  is  prasantad  for  pradktion  of  tha  far- 
flald  nolsa.  Exparlmantaf  maasuramant  of  tfia  fioctuating 
lift  forca  or)  particular  tooth  modals  is  usad  to  idantlfy  tha 
dipola  sourca  and  a hot  arira  anamomatar,  routing  with  tha 
taw.  maasurad  tha  tooth  waka.  Tha  thaoratical  piadictions 
of  dipola  noin  dapandatwa  upon  paramatar  variation  ara 
ganarally  consistant  with  litaratura  noiu  data. 


;9-14S9 

Od  the  Piedictioii  of  LiipacI  Noiar,  I;  Acceleration 
Moiae 

t.J.  Richards,  M E.  Westcott,  and  R.K.  Jeyapalan 
Inst,  of  Sound  and  Vibration  Research,  Univ.  of 
Southampton,  Southampton  S09  5NH,  UK,  J,  Sound 
Vib.,  ^ (4),  pp  547  575  (Feb  22,  1979)  20  figs, 
3 tables,  7 refs 

Kay  Words:  Industrial  facilitias,  Noiu  ganaration,  Machinary 
noiu.  Impact  noiu 

This  papar,  tha  first  of  a uriat,  it  concarnad  with  tha  noiu 
ganaratad  by  impacting  bodias  dua  to  tha  high  surface 
accalarationt  during  tha  contact  period.  An  account  it 
prauntad  of  the  thaoratical  davalopmant  and  axparimanul 
validation  of  curvet  for  tha  prediction  of  peak  sound  prat- 
sura  and  radiated  artargy  for  collisions  of  compact  bodias 
which  are  incapable  of  flexural  motions. 


OFF  ROAD  VEHICLES 

(See  Nos.  1472,  1473) 


PUMPS,  TURBINES.  FANS. 
COMPRESSORS 


79-1460 

Malhesnatical  MosMing  of  Mnllicylinder  CompreMor 
Dtacharge  Syiletn  Interactioiu 

R.  Singh  and  W.  Soedel 

Ray  W.  Herrick  Labs.,  Purdue  Univ.,  West  Lafayette, 


Kay  Words;  Compratsors,  Fluid-lnducad  excitation.  Mathe- 
matical models 

Multicyllndar  compratsor  discharge  system  interactions  ara 

identified  and  modeled  hare  u kinematic  and  gaorrutric  1 

types  of  coupling.  Tha  kinematic  coupling  affect  it  Inoor- 
poratad  with  tha  input  volume  velocities,  at  tha  values,  which 
ara  derived  from  tha  discharge  mau  flow  rates.  To  account 
tor  tha  geometric  interactions  arising  bacauu  of  tha  inter- 
connected cavities  and  passages,  impedance  matricat  ara 

formulated.  Tha  discharge  system  components  ara  described  j 

by  steady  state  acoustic  impadancas,  in  distributed  parama-  ^ 

tart  format.  The  theory  Is  applied  to  a two  cylinder  high 
spaed  refrigeration  compressor.  Unsteady  flow  pressures  ara 
predicted  in  the  valve  chamber  (for  capacity  at>d  energy 
consumption  considarations),  and  at  tha  manifold  and  (for 
muffling  affactivanan  consideration).  Excellent  agraamant 
between  theory  and  experiment  It  obtained. 


RAIL 

(Also  see  No.  1308)  I 

} 


79-1461 

Stability  Criteria  for  Articulated  Railway  Vekiclet 
Poaaeasiiig  Perfect  Steeriiig 

A.H.  Wickens  ; 

British  Rail  Res.  and  Dev.  Division,  Derby,  UK, 

Vehicle  Syst.  Dyn.,_7  (4),  pp  165  182  (Dec  1978)  ; 

8 figs,  16  refs  • 

Kay  Words:  Railroad  trains,  ArtIculatad  vahiclat,  Suu>an- 

tion  syttams  (vehicles).  Joints  (iunctlont)  f 

The  general  form  of  the  equations  of  motion  of  multi-body 
articulated  railway  vahiclat  are  uud  to  astablith  tha  condi- 
tions which  the  alutic  stiffttau  matrix,  which  dcKribas  the 
nature  artd  configuration  of  tha  tutpantion  elanwntt  con- 
necting tha  varrous  bodies,  mutt  satisfy  in  order  to  achieve 
both  perfect  staarlng  on  circular  curvet  and  dynamic  stabil- 
ity. Tha  resulting  criteria  ara  than  used  to  discuss  tha  propar- 
tias  of  various  multi-axle  configurations  which  ara  either 
typical  of  currant  practice  or  postibilitiet  for  future  designs. 


79-1462 

Noiae  Control  of  a Mine  Operated  Rail  Peraonnel 
Carrier:  Vohime  1.  Derign  and  Perfoimance  of 
Noiae  Control  Treatiiienta 


1 


A.G.  Galaitsis,  P.J.  Remington,  and  M.M.  Myles 
Bolt  Beranek  and  Newman,  Inc.,  Cambridge,  MA, 
Rept.  No,  BBN-3690, 1 16pp  (Nov  1977) 

PB-289  711/4GA 


Key  Wordc  Sutiwey  rails,  Undtiground  strecturas,  Minas 
(aauMatlons),  Pastangar  transportation,  Noisa  raductlon, 
Intaroctlon:  rail-whaal 

Oiaanostlc  tasts  ara  parformad  on  an  FMC  3190  portal 
but  to  datatmina  tha  contribution  of  m^or  noisa  sourcat 
to  tha  total  radlatad  noisa.  Noisa  control  traatmants.  In- 
cluding rasiiiant  wheals,  panel  dannplng,  and  a motor  an- 
cloaura  ara  dasIgtMd,  davalopad,  and  avaluatad. 


79-1463 

Aa  Aaalog  Simiilalion  Stiidy  of  Ike  Rockkig  Re- 
apoaaeof  a Raflroad  Fieigkt  Vekiefe 

M Samaha  and  T.S.  Sankar 

Dept,  of  Mech.  Engrg.,  Concordia  Univ.,  Montreal, 
Canada,  J.  Sound  Vib.,  ^ (1),  pp  109-124  (Mar  8, 
1979)  12  figs,  1 table,  10  refs 

Kay  Words:  Railroad  cart.  Freight  cart,  Anatog  simulation. 
Stabilisation,  Friction  damping,  Vlscout  damping 

Tha  steady  stata  rasponsa  of  a tingla  large  capacity  railroad 
freight  vahicio  Is  piatantad.  Tha  vahicla  is  described  through 
an  atipcopriata  multi-dagraa  of  fraadom  non-linaar  mathe- 
matical modal.  The  aquations  of  motion  of  tha  system  ara 
derived  by  using  Lagrange's  procedure.  Tha  analog  com- 
puter it  amployad  for  solving  tha  non-linaar  diffarantial 
aquations  of  motion  for  obtaining  tha  tyttam't  rocking 
raaponaa  in  tha  time  domain.  Tha  vahicla  steady  state  fre- 
quency raqmnsa  It  darivad  from  a tequanca  of  time  ra- 
9ontat.  By  utilising  tha  fraquancy  raqtona  plots  a complata 
study  of  tha  tyttam  Mntitivity  to  variation  in  tha  luqiantion 
paramatart  it  carried  out. 


REACTORS 


79-1464 

Pfunp-Iadticed  Acotutk  Preaaiiie  Diatrikution  in  an 
Anatdar  Canrity  BotinM  by  R%id  WaUa 

M.K.  Au-Yang 

Nuclear  Power  Generation  Div.,  Babcock  & Wilcox, 
Lynchburg,  VA  24505,  J.  Sound  Vib,,  W (4),  pp 
577-591  (Fob  22,  1979)  9 figs,  2 tables,  5 refs 


Kay  Words:  Nudaar  reactor  componants.  Acoustic  excita- 
tion, CooUng  tystams.  Cavitation  noise 

This  paper  daacribat  an  analytical  method  for  estimating 
tha  coolant  pump-inducad  acoustic  prssaura  distribution  In 
tha  inlet  annulus  of  a praNurisad  water  reactor  and  to 
verify  tha  technique  by  maaauramant  on  a timpllfiad  labora- 
tory method. 


79-1465 

Paoemakera  Abroad/Ckin  Skaa  Protectinf  Agakut 
EaitlM|SMkea 

E.  Oder 

Ebasco  Services,  Inc.,  1979  Generation  Planbook, 
Edited  by  Power  Magazine,  pp  67-69, 5 figs 

Kay  Words:  Nuclear  power  plants.  Seismic  design 

Seismic  control  maasuras  undertaken  In  tha  design  of  nuclear 
plants  at  tha  Chin  Shan  Site  in  Taiwan  ara  described. 


79-1466 

Lipeariaed  Transient  Analyais  of  Nnclear  Steam 
Generators 

G.J.  Van  Tuyle 

Ph.D.  Thesis,  The  Univ.  of  Michigan,  212  pp  (1978) 
UM  7907191 


Kay  Words:  Nuclear  power  plants.  Boilers,  Transient  ra- 
iponia.  Periodic  raaponaa.  Mathematical  models 

This  paper  describes  tha  davalopmant  and  application  of  a 
computer  modal  simulating  the  trantlant  behavior  of  nuclear 
stapn  generators.  The  effort  it  dlractad  toward  davalopmant 
of  a timpllfiad  linaarizad  model  for  intagrsl-acortomizar 
onct-through  steam  generators.  Tha  modal  utilitas  a movable 
boundary  spatial  dlscratlzation  tachniqua.  Notabla  features 
of  tha  modal  include  full  treatment  of  a tima-indspandant 
momentum  aquation,  as  wall  as  a perturbation  tachniqua 
used  to  evaluate  tha  dapandanca  of  heat  flux  and  pratsura 
gradient  on  other  system  properties.  A perturbation  tsch- 
nlrjua  is  davalopad  that  provldas  constraint  aquations  for 
moving  boundaries  batwssn  heat  transfer  regions.  A detailed 
steady-state  modal  It  developed  to  provida  Initial  values  for 
tha  trantlant  calculators. 
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79-1467 

NoaliMar  TraaaMit  AMiyiit  of  NHcfear  Steam 
Geaenton 


M.W.  Crump 

Ph.D.  Thesis,  The  Univ.  of  Michigan,  252  pp  (1978) 
UM  7907068 


In  this  Investigation,  free  Mtilrllng,  stabUity,  and  foicad 
iMhirling  are  anaminad  for  ring-typa  tlysshaal  systams.  Prac- 
tical ways  to  IrKraasa  critical  meads  are  suggaslad.  Forced 
svfilrllng  excited  by  unbalanoa  and  initial  tilt  of  rltn  alarwant 
It  studied. 


Kay  Words;  Nuclear  power  ganaratort.  Boilers,  Transient 
ramonsa,  Mattiamatical  modalt 

This  pmar  describes  the  davalopmant  and  practical  applica- 
tion of  a numerical  modeling  method  for  dyitamic  thermal 
and  hydraulic  analysis  of  nuclear  steam  ganaratort.  The 
mathematical  modal  for  fluid  flows  Is  bated  upon  ona-diman- 
tional,  nonlinear,  tingle-fluid  conaarvation  aquations  for 
rttatt.  tnomantum  srtd  energy.  An  empirical  slip  flow  modal 
is  included  in  the  fluid  modal  to  arwbla  description  of  two- 
phata  slip  or  homoganaout  flows  as  wall  at  single-phase 
flows. 


79-1468 

Static  aad  Dymamie  Properties  of  Sami-Cement 

J.  Dupasand  A.  Pecker 

Mecasol  SA,  Consulting  Engineers,  Paris,  France, 
ASCE  J.  Geotech.  Engr.  Div.,  (GT3),  pp  419- 
436  (Mar  1979) 

Kay  Words:  Nuclear  power  plants.  Seismic  design 

An  extensive  laboratory  tasting  program  on  diffarant  mix- 
tures it  undertaken  to  aatatt  the  design  charactaristict  (static 
and  dynamici  and  to  check  the  durability  and  cyclic  strength 
of  the  backfill  material.  In  the  course  of  the  tasting  program 
new  rnathodt  for  intarpratation  of  the  dynamic  characteris- 
tics of  the  toil-camant  are  davelopad. 


RECIPROCATING  MACHINE 

(Alto  sea  No.  1380} 


79-1469 

Wkirimg  Respoam  aad  StalnUty  of  Flexibly  Moiuilecl, 
Rbit-Type  Ffywheel  Syatama 

L.T.  Chen 

Ph.D.  Thesis,  The  Univ.  of  Oklahoma,  121  pp  (1978) 
UM  7908816 

Kay  Words:  Whirling,  Flywhaalt,  Motor  vahlcla  anginas 


ROAD 

(Alto  tea  Not.  1300.  1310,  1440) 


79-1470 

A Simplified  Fmile  Elemoat  Method  for  Sittdymi 
Aeotislic  Guracteriatica  laade  a Car  Cavity 

T.L.  Richards  and  S.K.  Jha 

School  of  Automotive  Studies,  Cranfield  Inst,  of 
Tech.,  Cranfield,  Bedford  MK43  OAL,  UK,  J.  Sound 
Vib.,  W (1),  pp  61-72  (Mar  8, 1979)  10  figs,  4 tables, 
9 refs 

Kay  Words:  Finite  element  tachniqua.  Acoustic  ratonanca. 
Motor  vahlcla  noise.  Internal  noise 

A timplifiad  finite  alamant  method  Is  davelopad  for  analysing 
the  acoustic  ratonancat  of  a prismatic  ear  cavity.  Use  it  made 
of  the  non-variant  geometric  and  material  properties  of  such 
a cavity  in  ona  direction  (across  the  width  of  the  car).  Soma 
axperlmantal  results  obtained  for  a half-tire  nwdal  of  a car 
cavity  art  compared  with  the  finiM  alamant  rasuitt.  The 
accuracy  of  tha  finite  alamant  solution  it  astatssd  by  ana- 
lyting  a rectangular  cavity  and  a cylindrical  cavity,  for  vdilch 
analytical  solutions  are  already  avtilabla. 


79-1471 

On  the  Thettry  of  Dynamic  Stability  of  Motor  Ve- 
hicle Cairieia 

M.  Singh 

Ph.D.  Thesis,  Wayne  State  Univ.,  162  pp  (1978) 
UM  7908962 

Kay  Words;  Articulated  vahiclat.  Tractors,  Mathematical 
modalt.  Stability 

A mathematical  modal  of  a traetor-samitrallar  with  thraa 
dagraes  of  fraadom  - tha  iatarai  motion  of  tha  tractor,  yaw 
motions  of  tha  tractor  and  tha  ssmltrallar  - it  davelopad. 
Tha  root  locus  analytat  are  applied  to  datarmina  ralativaly 
optimal  vahlcla  paramatart.  The  parameter  thus  obtainad 
are  used  In  a nonlinear  analytit,  which  amplovt  a combina- 
tion of  Poincarf  and  Liapunov  stability  thaerlas.  Various 
singular  points  are  dataiminad. 
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79-1472 

Optimal  Coatrol  of  tlie  Tractor'Semitrailer  Track 

A.  Van  Zanten  and  A.I.  Krauter 
Robert  Bosch  GmbH,  Development  of  Anti-Skid 
Systems,  7141  Schwieberdingen,  Robert  Bosch 
Strasse,  West  Germany,  Vehicle  Syst.  Dyn.,  _7  (4), 
pp  203-231  (Dec  1978)  11  figs,  17  refs 

Key  Words:  Tractors,  Samitrailars,  Optimum  control  theory. 
Braking  gff»et$ 

This  paper  is  concerned  mith  the  braking  performance  and 
the  handling  behavior  of  the  tractor-semitrailer  truck  under 
optimal  braking.  Optimal  control  theory  is  used  in  order 
to  deal  with  the  problem  and  a combination  of  the  steepest 
descant  method  and  the  Dawidon  Fletcher  Powell  metho^ 
is  used  to  solve  it  numerically.  Results  for  soma  chosen 
braking  maneuvers  are  obtained  for  a nonlinear  truck  model 
which  hat  14  degrees  of  freedom. 


79-1473 

Simulation  of  Steering  and  Braking  Behaviour  of 
Tractor-Semitrailer  Vehiclea  in  Extreme  Situations 
(Berechnung  dea  extremen  Lenk-  und  Btemsvethal- 
teiu  von  Sattelkraftfalirxeugen) 

F.  Uffelmann 

Institut  f.  Fahrzeugtechnik,  Technische  Universitat 
Braunschweig,  Germany,  Vehicle  Syst.  Dyn.,  2 (4), 
pp  183-201  (Dec  1978)  15  figs,  2 tables,  12  refs 
(In  German) 

Kay  Words:  Tractors,  Semitrailers,  Braking  affects.  Corner- 
ing affects 

This  paper  dealt  with  the  simulation  of  the  behavior  of  trac- 
tor-aamitrsiler  vehicles  at  braking  on  wet,  slippery  road  sur- 
face. The  nonlinear  model  used  for  the  computation  en- 
ables simulation  of  extreme  situations  at  wheel  locking  and 
swerving.  The  inttabilities  during  braking  such  as  jackknifing 
and  traitor  swing  at  well  as  nonstaerabillty  are  invaatigated. 


79-1474 

Imreatigatioa  of  Tire-Pavement  Interaction  During 
Maneuvering.  Volume  1.  Theory  and  Reaulta 

R.A.  Schapery  and  J.T.  Tielking 
Mechanics  and  Materials  Research  Ctr.,  Texas  A&M 
Univ.,  College  Station,  TX,  Rept.  No.  MM-3043-77-2, 
FHWA/RD-78/72, 254  pp  (June  1977) 

PB-291  257/4GA 


Kay  Words:  Interaction:  tire-pavement.  Finite  element . 
technique.  Mathematical  models 

This  report  pratents  the  theory  and  results  developed  during 
an  analytical  and  axperimentol  investigation  of  tira-pavament 
interaction.  An  analytical  tire  model,  developed  from  a finite 
element  computer  program,  is  utilized  in  a new  approach  to 
tira-pavament  contact  analysis.  An  analytical  model  for  the 
deformation  and  adhesion  components  of  rubber  friction  is 
also  deKribad.  The  fast  Fourier  transform  is  utilized  in 
calculation  of  the  tire-pavement  friction  coefficient  (as  a 
function  of  idealized  pavement  surface  characteristics)  and 
in  the  calculation  of  the  contact  pressure  distribution  pro- 
duced by  the  analytical  tire  model. 


ROTORS 

(Also  see  No.  1337) 


79-1475 

A Theoretical  Technique  for  Analyzing  Aeroelaatk 
Stability  of  Bearingleaa  Rotors 

D.H.  Hodges 

U.S.  Army  R&T  Labs.  (AVRADCOM),  Ames  Res. 
Ctr.,  Moffett  Field,  CA,  AIAA  J.,  17  (4),  pp  400-407 
(Apr  1979)  17  figs,  20  refs 

Key  Words:  Rotors  (machine  elements).  Stability,  Helicopter 
rotors 

A technique  is  introduced  for  aaroelastic  stability  analysis 
of  certain  hingeless  helicopter  rotors  termed  bearingless 
because  of  their  lack  of  a pitch-change  bearing.  The  rotor  is 
modeled  es  thrae  or  more  rigid  blades  each  joined  to  the  hub 
by  meant  of  a flax  ibis  mPahdage  known  at  the  flexbeam 
or  strap.  The  pitch-control  system  twists  the  flexbeam  to 
provide  blade  pitch  change.  The  snslytit  it  capable  of  treat- 
ing affects  of  several  different  pitch-control  configurations, 
geometric  nonlinearitiet  associated  with  the  equilibrium 
deflected  shape  of  the  flexbeam,  and  the  built-in  angular 
offtatt  of  the  flaxbeam  and  blade.  Numerical  ratuitt  are 
pratantad  for  a variety  of  system  parameters.  The  stability 
of  the  system  in  both  hub-fixed  motion  and  coupled  rotor- 
body  motion  it  considered. 


79-1476 

Shock  Stracture  in  Tranaonic  Conpieraor  Rotora 

A.H.  Epstein,  J.L.  Kerrebrock,  and  W.T.  Thompkins, 
Jr. 

Massachusetts  Inst,  of  Tech.,  Cambridge,  MA,  AIAA 
J.,  17  (4),  pp  375-379  (Apr  1979)  9 figs,  4 refs 


74 


Key  Words:  Rotors  (machine  elements).  Compressors,  Shock 
response 

Shock  behavior  consistent  with  the  model  has  been  quanti- 
fied by  gas  fluroescenca  measurements  in  the  MIT  blowdown 
compressor.  Three-dimensional  transonic  flow  computa- 
tions for  the  same  rotor  are  described. 


79-1477 

Theoretical  Study  of  the  Effect  of  Tilt  Behaviour  on 
the  Unbalance  Reaponae  of  a Simple  Rotor 

A.  Mukherjee 

Mecfi.  Engrg.  Dept.,  Indian  Inst,  of  Tech.,  Kharag- 
pur, India,  Mech.  Mach.  Theory,  J4_  (2),  pp  121- 
134(1979)  10  figs,  12  refs 

Key  Words:  Rotor-bearing  system.  Rotors  (machine  ele- 
ments), Unbalanced  mass  response 

The  response  near  resonance  of  a simple  elastic  rotor  as 
influenced  by  the  inclination  of  the  journal  due  to  vibra- 
tions is  studied  in  this  paper. 


79-1478 

Stability  and  Unbalance  Reaponae  of  Centrally  Pre- 
loaded  Rotora  Mounted  in  Journal  and  Squeeze  Film 
Bearinfa 

E.J.  Hahn 

The  Univ.  of  New  South  Wales,  Kensington,  N.S.W. 
Australia,  J.  Lubric.  Tech.,  Trans.  ASME,  101  (2), 
pp  120-128  (Apr  1979)  15  figs,  14  refs 

Key  Words:  Rotor-bearing  systems.  Squeeze-film  bearings. 
Unbalanced  mass  response 

The  unbalance  response  and  stability  of  centrally  praloaded 
symmetric  rigid  rotors  are  investigated.  Steady  state  solu- 
tions for  unbalance  transmistibilitias,  orbit  ecccntricitv 
radii,  and  stability  are  presented  for  rotors  running  in  hydro- 
dynamic journal  bearings  and  in  rolling  element  bearings 
which  are  supported  in  squeeze  film  bearings.  Both  pres- 
surized and  unpressurized  oil  supply  are  considered.  The 
stabilizing  effect  of  superimposed  external  radial  stiffness 
on  pressurized  bearings  is  clearly  demonstrated. 


79-1479 

On  Estimation  of  the  Effectiveneas  of  Vibro-Extin- 
pisahtng  Equipmenta  on  the  Basis  of  ^'Negative 
Centrifugal  Maaa“  (Apie  vstpeasq  riopinimo  itaiay 
“Neigiamoa  iacentrines  maaea”  pagrindq  efektyvumo 
ivertinimi) 

A.P.  Kavolelis 

Lietu  ■-'S  Mechanikos  Rinkinys,  No.  1 (17),  pp  5- 
13  (1977)  7 figs,  3 refs,  Vilnius  Civil  Engrg.  Inst., 
2326{X)  Vilnius,  Gorkio  73,  Lithuania 
(In  Russian) 

Key  Words:  Vibration  reduction.  Rotors  (machine  elements) 

The  effectiveness  of  several  original  devices  for  the  reduction 
of  flexural  and  torsional  vibrations  <.f  rotating  systems  it 
considered.  Several  specific  characteristics  of  the  devices 
are  compared  to  those  of  the  known  devices. 


79-1480 

Parameter  and  Combination  Reaonancea  of  Rotor 
Syatema  with  Aaymmetric  Elements  (Parametei^  und 
Kombinationareaonanzen  bei  Rotorsystessien  mit 
Unsymmetrien) 

A. A.  Muller  and  P.C.  Muller 

Wilhelmstr.  43,  D-7250  Leonberg-Eltingen,  Federal 
Republic  of  Germany,  Ing.  Arch.,  ^ (1),  pp  65-72 
(1979)  3 figs,  12  refs 
(In  German) 

Key  Words:  Rotors  (machine  elements).  Parametric  reso- 
nance 

The  theory  of  parameter  and  combination  resonances  it 
applied  to  rotor  systems  having  asymmetric  elements.  The 
number  of  retonences  cen  be  essentially  reduced  represent- 
ing the  rotor  system  by  inertiel  es  well  as  by  rotating  coor- 
dinates. 


SHIP 

(Also  see  No.  1436) 


79-1481 

An  Inveatigation  into  the  Linear  Theory  of  Ship 
Response  to  Waves 

R.E.D.  Bishop  and  W.G.  Price 


75 


Dept,  of  Mech.  Engrg.,  University  College,  London, 
London  WC1E  7JE,  UK,  J.  Sound  Vib.,  ^ (3), 
pp  353^363  (Feb  8,  1979)  10  refs 

Kay  Word*:  Ships,  Wmr  iwevat,  Pariodic  axcitation 

Tha  raB>onw  of  an  alattic  ship  to  Mavat  h axaminad  in 
ganaral  taimt  by  using  tha  thaory  of  linaar  non-consarvativa 
systams  vshich  suffar  sinusoidal  axcitation.  This  is  mads 
poasibia  by  tha  convantional  usa  of  constant  hydrodynamic 
coafficiants.  A mora  ganaral  approach  is  formulated  Mhich 
doas  r«ot  dapand  on  such  coafficiants  and  is  not  rastrictad 
to  usa  in  sinusoidal  motions.  Ship  rad>onaas  sra  axprasaad 
In  modal  forms  in  iwhich  tha  nature  of  resonance  is  made 
salf-avidant. 


79-1482 

Dynamic  Anaiyisa  of  Fixed  Offshore  SUuctniea: 
A Review  of  Some  Basic  Aspects  of  the  Problem 

J.H.  Vugtsand  D.J.  Hayes 

Shell  Internationale  Petroleum  Maatschappij  B.V., 
Carel  van  Bylandtiaan  30,  The  Hague,  The  Nether- 
lands, Engrg.  Struc.,  1_  (3),  pp  114-120  (Apr  1979) 
8 refs 

Kay  Words:  Off-shors  structures.  Mathematical  models. 
Damping,  Titrw  domain  method,  Fraquatwy  domain  method. 
Modal  superposition  method 

In  this  paper  tha  following  ganaral  sspacts  of  the  problem 
are  discussed:  time  domain  vs  frsquancy  domain  description; 
modal  superposition  vs  direct  integration  in  physical  coor- 
dinates (usuallv  in  conjunction  with  a finite  elamant  descrip- 
tion) ; and  damping. 


79-1483 

Earlhtpiake  Re^nae  of  Offdiore  Platfoima 

R.G.  Bea,  J.M.E.  Audibert,  and  M.R.  Akky 
Ocean  Engrg.  Group,  Woodward-Clyde  Consultants, 
Houston,  TX,  ASCE  J.  Struc.  Div.,  105  (ST2),  pp 
377-400  (Feb  1979)  13  figs,  1 table,  83  refs 

Kay  Words:  Earthquake  resistant  structures.  Off-shore 
structures 

Tha  platforms  discussed  are  steal,  tubular-mambarad,  truss- 
framed  structures  suppisnad  by  tubular  piles  and  conduc- 
tors. Elastic  and  inelastic  response,  and  platform  system 
elamant  characteristics  ara  considarod. 


79-1484 

Earthquake  and  Wave  Deai|n  Criteria  for  Offdioie 
Platforms 

R.G.  Bea 

Ocean  Engrg.  Group,  Woodward-Clyde  Consultants, 
Houston,  TX,  ASCE  J.  Struc.  Div.,  105  (ST2),  pp 
401-419  (Feb  1979)  12  figs,  4 tables,  45  refs 

Kay  Words:  Earthquake  resistant  structures,  Off-shors 
structures 

A method  that  applies  axparisitca,  projections  of  snviron- 
mantal  conditions,  response  analyses,  and  reliability  logic 
is  used  to  devalop  earthquake  and  wavs  design  criteria  for 
one  class  of  offshore  platform  system.  The  system  con- 
sists of  a steal,  tubular-mambarad,  tampista-typs  super- 
structure supported  on  piles  artd  firm  soils,  in  300  ft  of 
water.  Three  fictitious  sites  ara  considarad:  Eastern  Gulf 
of  Alaska,  Southern  California,  and  tha  Santa  Barbara  Chan- 
nel. RangM  of  design  wave  heights  and  grouruf  motion 
velocities  are  given.  Results  ara  compared  with  those  ap- 
propriate for  a conventional  building  structure  and  with 
those  from  API  RP  2A  guidelines  for  fixed  offshore  plat- 
forms. Good  agraamant  with  API  guidelines  is  indicated. 


SPACECRAFT 


79-1485 

Effects  of  Vertical  Tail  Flexibility  on  the  Aero- 
dynamic Characteristka  of  a 0.03-Scale  NASA 
Space  Shuttle  Orbiter  at  Mach  Numbers  from  0.90 
to  1.55 

J.A.  Black 

Arnold  Engrg.  Development  Ctr.,  Arnold  Afs,  TN, 
Rept.  No.  AEDC-TSR-78-P29,  29  pp  (Aug  29,  1978) 
AD-A062  377/7GA 

Kay  Words:  Space  shuttles.  Wind  tunnel  tests.  Aerodynamic 
loads 

A 0.03-scsla  modal  of  the  NASA  Space  Shunia  Orbitar 
utilizing  a flexible  and  a rigid  varticsl  tail  is  tasted  in  tha 
Propulsion  Wind  Tunrtal,  Transonic  (16T)  at  frsa-strsam 
Mach  numbers  from  0.90  to  1.66,  frsa-straam  dynamic 
prassuras  from  300  to  700  psf,  angles  of  attack  from  -2  to 
12  dag  and  angles  of  sidaslip  from  -6  to  9 dag  for  ipsad- 
brska  dsflactiont  of  26  to  66  rlag,  and  rudder  deflections  of 
0 and  10  dag.  Tha  objective  of  tha  test  is  to  datsrmina  tha 
affects  of  vertical  tail  flexibility  on  tha  static  stability  and 
control  charactsristics  of  tha  Orbitar  vehicle. 


79-1486 

DyMmic  Stability  Panuneten 

AGARD,  IMeuilly-Sur-Seine,  France,  Rept.  No. 
AGARD-CP-235;  ISBN-92-0223-X,  623  pp  (Nov 
1978) 

N79-15061 

Kay  Wocdt:  Spacacraft,  Dynamic  ttablNty.  Wind  tunnal 
tarn.  Flight  tattt.  Tasting  tachniquas.  Simulation,  Prooaad- 
ingi 

This  symposium  iwss  organizad  in  raeognition  of  tha  strong 
prasant-day  intarast  in  dynamic  stability  of  aaroqiaca  va- 
hiclas.  Tha  purposa  of  tha  symposium  «was  to  discuss  tha 
vacific  naads  for  dynamic  stability  information,  tha  form 
in  which  it  should  ba  prasantad  and  tha  various  moans  of 
obtaining  it.  Tha  symposium  was  dividad  into  tha  following 
sassions:  wind  tunnal  tachniquas  1 ; wind  tunrwl  tachniquas 
3;  flight  tasting  tachniquas;  analyticsl  tachniquas;  motion 
analysis  and  nonlinaar  formulations;  sansitivity  and  simula- 
tor studios;  and  workshop  sossion.  For  individual  tltlas,  saa 
N79-15062  through  N79-1S0g7. 


STRUCTURAL 


79-1487 

A Compariaon  of  Maunax  Respoitae  Eatanatea 

N.  Popplewell  and  N.A.N.  Youssef 
Dept,  of  Mech.  Engrg.,  Univ.  of  Manitoba,  Winni- 
peg, Canada,  J.  Sound  Vib.,  62  (3),  pp  339-352 
(Feb  8, 1979)  9 figs,  19  refs 

Kay  Words:  Structural  rasponsa.  Shock  axcitation,  Salsmlc 
excitation.  Maximum  rasponsa 

Formulae  for  estimating  tha  maximax  roqsonsa  of  linear, 
stable  structures  to  incomplataly  described  loads  are  ra- 
viawad.  Tha  accuracies  of  these  formulae  are  evaluated  for 
fairly  comprahensiva  but  ideal  circumstancas  whara  the  loads 
and,  hanca,  tha  exact  solutions  are  fully  known. 
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13-15  Joint  Automatic  Control  Conference,  (ASMEJ 
San  Francisco,  CA  lASMB  Hq.) 

28-31  International  Tire  Noise  Conference,  (National 
Swedish  Board  for  Technical  Development,  STUl 
Stockholm,  Sweden  Unttmationa!  Tire  Noire 
Conference,  c/o  Stockholm  Convention  Bureeu, 
St  endvefen  7c,  S-114  56  Stockholm.  Sweden! 

SKPTKMBER  1979 


21it  Polish  Solid  Mechanics  Conference  (Polish 
Academy  of  Sciences,  Institute  of  Fundamental 
Technological  Research]  Poland  IDr.  Merek 
Clzenowski,  Institute  of  Fundamental  Technolo- 
gical Betearch,  ^iftokrzyska  2 1,  00-049,  Warsaw. 
Poland! 

3-5  Numerical  Analysis  of  the  Dynamics  of  Ship 

Structures,  Avignon,  France  (Or.  J.L.  Armand, 
Institut  da  Recherches  de  la  Construction  Navale. 
75008  Paris.  France! 

9- 14  Petroleum  Mechanical  Engineering  Conference 

(ASMEJ  Flyatt  Regency,  New  Orleans,  LA  (ASM£ 
Hq.! 

10- 12  ASME  Vibrations  Conference,  (ASME)  St,  Louis, 

MD  (ASME  Hq.! 

10- 13  Off-Highway  Meeting  and  Exposition  (SAEJ 

MECCA,  Milwaukee,  Wl  (SAE  Meeting  Dept, 
400  Commonwealth  Dr.,  Warrendate,  PA  15096! 

11- 14  INTER-NOISE  79,  (INCEj  Warsaw,  Poland 

(INTER-NOISE  79.  IPPT  PAN,  ul.  Swiftokrzyska 
21,  00-049  Warsaw.  Poland! 


OCTOBER  1979 


7-11  Fall  Meeting  and  Workshops,  (SESA)  Mason,  OH 
(SESA,  21  Bridge  Square,  P.O.  Box  277,  Saugatuek 
Sta.,  Westport.  CT  06880  ■ Tel  (203!  227-0820! 

16-18  SOth  Shock  and  Vibration  Symposium,  Colorado 
Springs,  CO  (H.C.  Pusay,  Director.  The  Shock  and 
Vibration  Information  Center,  Code  8404,  Nava! 
Research  Lab.,  Washington,  D.C.  20375  - Tel  (202! 
767-3306! 


16- 18  Joint  Lubrication  Conference,  (ASLE-ASME] 

Dayton,  OH  (ASME  Hq.! 

17- 19  Stapp  Car  Crash  Conference  (SAE)  Hotel  del 

Coronado,  San  Diego,  CA  (SAE  Meeting  Dept.! 


NOVEMBER  1979 


4-6 

Diesel  and  Gas  Engine  Power  Technical  Confer- 
ence, San  Antonio,  TX  (ASME  Hq.! 

5-8 

Truck  Meeting,  (SAE]  Marriott,  Ft,  Wayne,  IN 
(SAE  Meeting  Dept! 

26-30 

Acoustical  Society  of  America,  Fall  Meeting, 
(ASA)  Salt  Lake  City,  UT  (ASA  Hq.! 

DECEMBER  1979 

Aerovace  Meeting  ISAE)  Los  Angeles,  CA  (SAE 
Meeting  Dept! 

2-7 

Winter  Annual  Meeting  (ASME]  Statler  Hilton, 
New  York,  NY  (ASME  Hq.! 

FEBRUARY  1980 

25-29 

Congress  & Exposition  (SAE]  Cobo  Hall,  Detroit, 
Ml  (SAE  Meeting  Dept! 

MARCH  1980 

9-13 

25th  Annual  International  Gas  Turbine  Conference 
and  Exhibit  (ASME]  New  Orleans,  LA  (ASME 
Hq.! 

APRIL  1980 

21-25 

Acoustical  Society  of  America,  Spring  Meeting 
(ASA)  Atlanta,  GA  (ASA  Hq.! 

MAY  1980 

25-30 

Fourth  SESA  International  Congress  on  Experi- 
mental Mechanics,  (SESA]  The  Copley  Plaza, 
Boston,  MA  (SESA  Hq.! 
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CALENDAR  ACRONYM  DEFINITIONS  AND  ADDRESSES  OF  SOCIETY  HEAOQUARTERS 


AFIPS:  American  Federation  of  Information 

Processing  Societies 
210  Summit  Ave.,  Montvale,  NJ  07645 

AGMA;  American  Gear  Manufacturers  Association 

1330  Mass.  Ave.,  N.W. 

Washington,  D.C. 

AHS'.  Arr>ericsn  Helicopter  Society 

1325  18  St.  N.W. 

Washington.  O.C.  20036 

AIAA:  American  Institute  of  Aeronautics  and 

Astronautics,  1 290  Sixth  Ave. 

New  York.  NY  10019 

AlChE:  American  Institute  of  Chemicai  Engineers 

345  E.  47th  St. 

New  York,  NY  10017 

AREA:  American  Railway  Engineering  Association 

59  E.  Van  Buren  St. 

Chicago.  I L 60605 

AHS:  American  Helicopter  Society 

30  E.  42nd  St. 

Now  York.  NY  10017 

AHPA:  Advanced  Research  Projects  Agency 

ASA:  Acoustical  Society  of  America 

335  E.  45th  St. 

New  York,  NY  10017 

ASCE:  American  Society  of  Civil  Engineers 

345  E.  45th  St. 

New  York.  NY  10017 

ASME:  American  Society  of  Mechanical  Engineers 

345  E.  45th  St. 

New  York,  NY  10017 

ASNT:  American  Society  for  Nondestructive  Testing 

914  Chicago  Ave. 

Evanston,  I L 60202 

ASQC:  American  Society  for  Quality  Control 

161  W.  Wisconsin  Ave. 

Milwaukee,  Wl  53203 

ASTM:  American  Society  for  Testing  and  Materials 

1916  Race  St. 

Philadelphia,  PA  19103 

CCCAM:  Chairman,  c/o  Dept.  ME,  Univ.  Toronto, 

Toronto  5,  Ontario,  Canada 


ICF.  International  Congress  on  Fracture 

Tohoku  Univ. 

Sendai , Japan 

IEEE:  Institute  of  Electrical  and  Electronics  Engineers 

345  E.  47th  St. 

New  York.  NY  10017 

lES:  Institute  of  Environmental  Sciences 

940  E.  Northwest  Highway 
Mt.  Prospect,  IL  60056 

IFToMM:  International  Federation  for  Theory  of 

Machines  and  Mechanisms.  U.S.  Council  for 
TMM,  c/o  Univ.  Mass.,  Dept.  ME 
Amherst,  MA  01002 

INCE:  Institute  of  Noise  Control  Engineering 

P.O.  Box  3206,  Arlington  Branch 
Poughkeepsie,  NY  12603 

ISA:  Instrument  Society  of  America 

400  Stanwix  St. 

Pittsburgh,  PA  15222 

ONR:  Office  of  Naval  Research 

Code  40084,  Dept.  Navy 
Arlington,  VA  22217 

SAE : Society  of  Automotive  Engineers 

400  Commonwealth  Drive 
Warrendale,  PA  15096 

SEE:  Society  of  Environmental  Engineers 

6 Cortduit  St. 

London  W1R  9TG,  UK 

SESA:  Society  for  Experimental  Stress  Analysis 

21  Bridge  Sq. 

Westport,  CT  06880 

SNAME;  Society  of  Naval  Architects  and  Marine 
Engineers,  74  Trinity  PI. 

New  York,  NY  10006 

SPE : Society  of  Petroleum  Engineers 

6200  N.  Central  Expressway 
Dallas,  TX  75206 

SVIC:  Shock  and  Vibration  Information  Center 

Naval  Research  Lab.,  Code  8404 
Washington.  D.C,  20375 

URSI-USNC:  International  Union  of  Radio  Science  - US 
National  Committee  c/o  MIT  Lincoln  Lab., 
Lexington,  MA  02173 
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